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translation, himself to introduce it to English readers 
in a prefatory note. 

I wish to thank my friend, Dr. George Clarke Cox, for 
many valuable suggestions. 

I have endeavored to foUow the text as closely as 

possible, and at the same time to preserve the living union 

I of diction and thought. Professor Bergson has himself 

[ carefully revised the whole work. We both of us wish 

 io acknowledge the great assistance of Miss Millicent Murby. 

She has kindly studied the translation phrase by phrase, 

weighing each word, and her revision has resulted in many 

improvements. 

But above aU we must express our acknowledgment 
[■ te Mr. H. Wildon Carr, the Honorary Secretary of tht 
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Aristotelian Society of Londoo, and the writer of several 
studies of "Evolution Creatrice."' We asked him to be 
kind enough to revise the proofs of our work. He has 
done much more than revise them: they have come from 
his hands with his personal mark in many places. We 
cannot express aU that the present work owes to him. 

ARTHUR MITCHELL 

Habvard University 
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The history of the evolution of life, incomplete as it yet 
is, aheatiy reveals to us how the intellect has been formed, 
by an uninterrupted progress, along a line which ascends 
through the vertebrate series up to man. It shows U8 
in the (acuity of understanding an appendage of the faculty 
of acting, a more and more precise, more and more complex 
and supple adaptation of the consciousness of living be- 
ings to the conditions of existence that are made for them. 
Hence should result this consequence that our intellect, 
in the narrow sense of the word, is intended to secure the 
perfect Btting of our body to its environment, to represent 
the relations of external things among themselves — in 
short, to think matter . Such will indeed be one of the 
conclusions of the present essay. We shall see that the 
human intellect feels at home among inanimate objects, 
more especially among solids, where our action finds its 
fulcrum and our industry its tools; th {it our cnncepta 
have been formed on the nj^iHpl nf snliik; fhrtt our by ift 
ig, pre-eminently , the logic of solid "; ^1"^^, ronaegwiBtly, 
our inteUect triumphs in geometry, wher ein is revealed 
the ki nship of logical though t with jjnorganized j aatter, 
and where ttie mtellect has only to follow its natural move- 
ment, after the lightest possible contact with experience, 
in order to go from discovery to discovery, sure that ex- 
perience is following behind it and will justify it invariably. 
But from this it must also follow that our thought, 
in its purely logical form, is incapable of presenting the 
true nature of life, the full meaning of the evolutionary 
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movement. Created by life, in definite circunist^n .''^ 
to act on definite things, how can it embrace lifSj of wh ich 
if ia OBl y an emanation or an aspect? Deposited by the 
evolutionary movement in the course of its way, how can 
it be applied to the evolutionary movement itself? As 
well contend that the part is equal to the whole, that the 
effect can reabsorb its cause, or that the pebble left on the 
beach displays the form of the wave that brought it there. 
In fact, we do indeed feel that not one of the categories of 
our thought — unity, multiplicity , mech anical ca usality, 
intelligent finality, etc.^applies exactly to the things of 
life^ who can say where individuality begins and ends, 
whether the living being is one or many, whether it is 
the cells which associate themselves into the organism 
or the organism which dissociates itself into cells? In 
vwn we force the living into this or that one of our molds. 
All the molds crack. They are too narrow, above all too 
rigid, for what we try to put into them. Our reasoning, 
80 sure of itself among things inert, feels ill at ease on this 
new ground. It would be difficult to cite a biological 
discovery due to pure reasoning. And most often, when 
experience has finally shown us how life goes to work to 
obtain a certain result, we find its way of working is juat 
that of which we should never have thought. 

Yet evolutionist philoaophv docs not hesitate to exten d 
to the thing- ^f life the same methods of explanation which 
have succeed ed in the caae of unorganized matter . It 
begins by showing us in the intellect a local effect of evo- 
lution, a flame, perhaps accidental, which lights up the 
coming and going of living beings in the narrow passage 
open to their action; and lo! forgetting what it has just 
told us, it makes of this lantern glimmering in a tunnel a 
Sun which can illuminate the world. Boldly it proceeds, 
with the powers of conceptual thought alone, to the ideal 
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iconstnictioD of all things, even of life. True, it hurtles 
in its course against such formidable difficulties, It sees 
its logic end in such strange contradictions, that it very 
speedily renounces its first -ambition. "It is no longer 
reality itself," it says, "that it will reconstruct, but only 
an imitation of the real, or rather a symboHcal image; the 
essence of things escapes us, and will escape us always; 
we move among relations; the absolute is not in our prov- 
ince; we are brought to a stand before the Unknowable." — 
But for the human intellect, after too much pride, this is 
really an excess of humility. Tf tihp ^ntt-llpftnftl fnrrn nf 
thfi livirig hpjng ha» hppn pradiiallv modeled ng thp iw ip- 
r ocal actions and reactions of certain bodies and tbeir 
n-n^t,prjal ppvirftnmpnt., tiny phpu ld it not rev eal to U3 some- 

Action cannot move in the unreal. A mind bom to specu- 
late or to dream, I admit, might remain outside reality, 
might deform or transform the real, perhaps even create 
it — as we create the figures of men and animals that our 
imagination cuts out of the passing cloud. But an m- 

"tellect bent upon the act to be performed and the reaction 
to follow, feeling its object so as to get its mobile impression 
at every instant, is an intellect that touches somethinf 

_of the absolute. Would the idea ever have occurred to 
UB to doubt this absolute value of our knowledge if philoso- 
l^y had not ehown us what contradictions our speculation 
meets, what dead-locks it ends in? But these difficulties 
and contradictions all arise from trying to apply the usual 
forms of our thought to objects with which our industry 
has nothing to do, and for which, therefore, our molds 
are not made. Intellectual knowledge, in so far as it 
relates to a certain aspect of inert matter, ought, on the 
contrary, to give us a faithful imprint of it, having been 
Btfipeotyped on this particular object. It becomes relative 
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only if it claims, such as it is, to present to us life — that is 
to say, the maker of the stereotype-plate. 

Must we then give up fathoming the depths of hfe? 
Must we keep to that mechanistic idea of it which the 
understanding will always give us — an idea necessarily 
artificial and symbolical, since it makes the total activity 
of life shrink to the form of a certain human activity which 
is only a partial and local mamfestation of hfe, a result 
or by-product of the vital process? We should have to do 
so, indeed, if life had employed all the psychical potential- 
ities it possesses in producing pure understandings — ^that 
is to say, io making geometricians. But the line of evo- 
lution that ends in man is not the only one. On other 
paths, divergent from it> other forms of consciousness have 
been developed, which have not been able to free themselves 
from external constraints or to regain control over them- 
selves, as the human intellect has done, but which, none 
the less, also express something that is immanent and 
essential in the evolutionary movement. Suppose these 
other forms of consciousness brought together and amalga- 
mated with intellect; would not the result be a conscious- 
ness as wide as life? And such a consciousness, turning 
around suddenly against the push of hfe which it feels 
behind, would have a vision of life complete — would it 
not? — even though the vision were fleetingT^ 

It will be said that, even so, we dcnror transcend our 
intellect, for it is still with our intellect, and through our 
intellect, that we see the other forms of consciousness. 
And this would be right if we were pure intellects, if there 
did not remain, around our conceptual and logical thought, 
A vague nebulosity, made of the very substance out of 
which has been formed the luminous nucleus that we call 
the intellect. Therein reside certain powers that ar« 
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aomplemcnUu-y to th« understandiiig, pow«n of whkh 
wt have only ao indistinct feeling whan we remain shut up 
in ourselves, but which will become clear and distinct 
when they perceive themselves at work, so to speak, in the 
evolution of nature. They will thus learn what sort of 
effort they must make to be intensified and expanded in 
the very direction of life. 



This amounts to saying that I heoni of knmi>lfAge. *.n H 
theor y of life seen i tn in inFi-pnmhlf A theory of life that 
IB not accompanied by a criticism of knowledge is obliged 
to accept, as they stand, the concepts which the under- 
standing puts at its disposal: it can but enclose the facts, 
willing or not, in pre-existing frames which it regards as 
ultimate. It thus obtains a symbolism which is convenient, 
perhaps even necessary to positive science, but not a direct 
vision of its object. On the other hand, a theory of knowl- 
edge which does not replace the intellect in the general 
evolution of life will teach us neither how the frames of 
knowledge have been constructed nor how we can enlarge 
or go beyond them. It is necessary that th^e two in- 
quiries, theory of knowledge and theory of life, should 
join each other, and, by a circular process, push each other 
on unceasingly. 

Together, they may solve by a method more sure, brought 
nearer to experience, the great problems that philosophy 
poses. For, if they should succeed in their common en- 
terprise, they would show us the fonnation of the intellect, 
and thereby the genesis of that matter of which our in- 
tellect traces the general configuration. They would 
dig to the very root of nature and of mind. They would 
substitute for the false evolutionism of Spencer — which 
consists in cutting up present reality, already evolved, 
..into little bits no tees evolved, and then recompoainc it 
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wit'n these fragments, thua poaiting in advance everything 
that is to be explained — a true evolutionism, in which 
reality would be followed in its generation and its growth. 

But a philosophy of this kind will not be made in a 
day. Unlike the philosophical systems properly so called, 
each of which was the individual work of a man of genius 
and sprang up as a whole, to be taken or left, it will only 
be built up by the collective and progressive effort of many 
thinkers, of many observers also, completing, correcting 
and imjjroving one another. So the present essay does not 
aim at resohing at once the greatest problems. It simply 
desires to define the method and to permit a glimpse, on 
some essential points, of the possibility of its application. 

Its plan is traced by the subject itself. In the first 
chapter, we try on the evolutionary progress the two 
ready-made garments that our understanding puts at our 
disposal, mechanism and fiuality;' we show that they do 
not fit, neither the one nor the other, but that one of thera 
miglit be recut and i-csewn, and in this new form fit less 
badly than the other. In order to transcend the point 
of view of the understanding, we try, in our second chapter, 
to reconstruct the main lines of evolution along which life 

■The idea of regarding life aa transceodiog teleology aa well u 
DiechaaiBm is far from being a. new idea. Notably in three articles by 
Ch. Dun&a on "Le probl^ine de k vie" (Revue pkiloaophique, 1892) it 
is profoundly treated. In the dcvelopnient of this idea, we agree witli 
Ch. Dunan on irora than one point. But the viewg we are pre&entjng 
en UuH matter, as on the questions attaching to it, are those that we 
expressed long ego in our Efiai >mt let donnia immfdtata de la eon- 
teteriM (Paris, 1889). One of the principal objects of that essay was, 
in fact, to show thai the psychical life is neither unity nor multiplicity, 
that it tranaceoda both the mechanical and the inUUectual, mecbaniim 
■LOd finnliim having meaoiog only where there is'^istinctiDultiplid^," 
"■patiality," and oonsequeatly aasembbge of pre-existing parts: 
"real duration" signifiea both undivided continuity and creation. In 
the present work we apply these iame ide»s to life in general, regarded, 
monovtr, itwlf fmm the p^ohological point of ^new. 



I INTRODUCTION rv 

has traveled by the side of that which has led to the humaa 
intellect. The iatellect i-s thus brought back to its generat- 
ing cause, which we then have to grasp in itself and follow 
in its movement. It is an effort of this kind that we at- 
tempt — incompletely indeed — in our third chapter. A 
fourth and last part is meant to show how our understand- 
ing itself, by submitting to a certain discipline, might 
prepare a philosophy which transcends it. For that, 
a glance over the history of systems became necessary, 
together with an analysis of the two great illusions to which. 
as soon as it speculates on reality in general, the human 
understanding is exposed. 




THE EVOLDTION OP UFE — MECHANISM AND TELEOLOQT 

The existence of which we are most assured and which 
we know best is unquestionably our own, for of every 
other object we have notions which may be considered 
external and superficial, whereas, of ourselves, our per- 
ception is internal and profound. What, then, do we 
find? In this privileged case, w hat is the precise meao- 
ing of t he word "exist" ? Let us recall here briefly the 
conctusiom of an earlier work. 

J _find, first of all, that 1 pass from state to Btate._ I 
am warm or cold, 1 am merry or sad, I work or I do noth- 
ing, I look at what is around me or I think of something 
else. Sensations, feelings, volitions, ideas — such are the 
changes into which my existence is divided and which 
color it in turns. I change, then, without ceasing. But 
tlus is not saying enough. Change is far more radical 
than we are at first inclined to suppose. 

For I speak of each of my states as if it formed a block 
and were a separate whole. I say indeed that I change, 
but the change seems to me to reside in the passage from 
one state to the next: of each state, taken separately, 
I am apt to think that it remtuns the same during all the 
time that it prevails. Nevertheless, a slight effort o. f 
attention wo uld reveal to me t hat there is no ^egli ng, n o 
idea, no volit ion whic h is not undergoing c hange every^ 
moment: if a mental state ceaaed to vary, its duration 
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would cease to flow. 3 Let us take the most stable of in- 
■"tej'Uftl states, the visual perception of a motionless external 
object. The object may remain the same, I may look at 
it from the same side, at the same angle, in the same light; 
nevertheless the vision I now have of it differs from that 
which I have just had, even if only because the one is an 
instant older than the other. My memory is there, which 
conveys something of the past into the present. Mymen- 
t al state,_ a8it adv ances on the road_qf time, is conti nually 
swelling wi th the duration which it accumulates:. it goes 
on increasing — rolling upon itself, as a snowball on the 
snow. Still more is this the case with states more deeply 
internal, such as sensations, feehngs, desires, etc., which 
do not correspond, like a simple visual perception, to an 
unvarying external object. But it is expedient to dis- 
regard this unint errupted c£angfi^aQd-tQ.potice it only 
^when it become s suffic ient to impress a new attitude on 
the,bpdy^ new direction on the attention. Then, and 
then only, we fincTthat our state has changed. The 

tnit.h ic| ^^t nrp phftngp «nthniil. ppftfling,- and that the 

state itself is nothing but change. 

This amounts to saying that there is no essential differ- 
ence between passing frona one state to another and per- 
sisting in the same state. If the state which "remains 
the same" is more varied than we think, on the other hand 
the passing from one state to another resembles, more than 
we imagine, a single state being prolonged; the transition 
is continuous. But, just because we close our eyes to 
the unceasing variation of every psychical state, we are 
obliged, when the change has become so considerable 
as to force itself on our attention, to speak as if a new state 
were placed alongside the previous one. Of this new state 
we assume that it remains unvarying in its turn, and so 
DO endleealy. Tbg. apparent discontinuity of the paychicaL 
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DURATION 3 

We is then due to our att ention bang fixed on it by a 
series oTsep arate'li cte: actually there is only a gentle 
slope; but in following the broken Une of our acts of at- 
tention, we think we perceive separate stepa. True, 
our peychic life is full of the unforeseen. A thousand 
incidents arise, which seem to be cut off from those which 
precede them, and to be disconnected from those which 
follow. Discontinuous though they appear, however, 
in point of fact they stand out against the continuity of a 
kground on which they are designed, and to which 
eed they owe the intervals that separate them/ they 
Me the beats of the drum which break forth here and there 
in the symphony. ''i Our attention fixes on them because 
they interest it more, but each of them is lx)me by the 
fluid mass of our whole psychical existence. Each is only 
the best illuminated point of a moving zone which com- 
prises all that we feel or think or will — all, in short, that 
we are at any given moment. It is this entire zone which 
in reality makes up our state. Now, states thus defined 
cannot be regarded as distinct elements. They continue 
each other in an endless flow. 

^ti,as_Qur__attention has distinguished and separated 
them artificially, it ja obliged, next to reumie__them by_ 
an artificiaUjond. It imagines, therefore, a formless 
eq ^, indifferent and unchangeable, on which it threads -^CQ 
Xhe psychic states which it has set up as independent ^ 
entities. Instead of a flux of fleeting shades merging 
into each other, it perceives distinct and, so to speak, 
solid colors, set side by side like the beads of a necklace; 
it must perforce then suppose a thread, also itself solid, 
to hold the beads together. But if this colorless sub- 
I stratum is perpetually colored by that which covers it, 
[ it is for us, in its indeterminateness, as if it did not exist, 
j.n&ce we only perceive what is colored, or, in other words, 
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psychic states. As a matter of fact, this substratum hag 
DO reality; it is merely a symbol iDteuded to recall un- 
ceasiagly to our consciousness the artificial character of 
the process by which the attention places clean-cut states 
side by side, where actually there is a continuity which 
unfolds. If our existence were composed of separate 
states with an impassive ego to unite them, for us there 
would be no duration. For an ego which does not chajige 
does not endure, and a psychic state which remains the 
same so long as it is not replaced by the following state 
does not endure either. Vain, therefore, is the attempt 
to range such states beside each other on the ego supposed 
to sustain them: never can these solids strung upon a solid 
make up that duration which flows. What we actually 
obtiun in this way is an artificial imitation of the internal 
life, a static equivalent which will lend itself better to the 
requirements of logic and language, just because we have 
eliminated from it the element of real time. But, as regards 
the psychical life mifolding beneath the symbols which 
conceal it, we readily perceive that fijUQ is just the stuff 
it is made of. 

There is, moreover, no stuff more resistant nor more 
substantial. For our duration is not merel y one ingtMit 
j'epl acing another^if jt^eEe^there-ttQuldjifiVEr_be_a^- 
thing but the present — no prolonging of the past into the 
actu^"~no^evolution, no concrete duration. Duratio n 
isUie continuous progress of the past whic h pnaws jnto 
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past grows without ceasing, so also there is no limit to 
its preservation. Memory, as we have tried to prove,' 
is not a faculty of putting away recollections in a drawer, 
or of inscribing them in a register. There is no register, 
DO drawer; there is not even, properly speaking, a faculty, 

> MatAre et mtmtnrt, Paris. 1890, chftps. ii. and lii. 
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a facuKy works intennittently, when it will or when it 
can, whilst the piling up of the past upon the past goes on 
without relaxation. In reality, the past ia preserved by 
iteelf, automatically. In its entirety, probably, it follows 
us at every instant; all that we have felt, thought and 
willed from our earliest infancy is there, leaning over the 
present which is alwut to join it, pressing against the portals 
of consciousness that would fain leave it outside. . The 
cerebral m ei;hf^"''"T' " arrnngpH jn^. an aa tn Hrivp hftfllf into 
the unconscious almost the whole of this past, and to ad mit 
beyond the threshold only that which can cast light on 
the present situation or furthpr thy action now hein gp r e- 
pared — in short, only that which can give usefid work . 
At the most, a few superfluous recollections may succeed 
in smuggling themselves through the half-open door. 
These memories, messengers from the unconscious, remind 
ua of what we are dragpng behind us unawares. But, 
even though we may have no distinct idea of it, we feel 
vaguely that our past remains present to us. What are 
we, in fact, what is our_cAaracter, if not the condensation 
of the history that we have lived from our -birth— nay, 
even Jjefore our birth, since we bring with us prenatal 
dispositions? D oubtless we think_ with only a_ small 
part of our past , but i t is with our entire past, in cl udin g 
t he original bent of our soul, that we df sire, wi'| ^nd af;t - 
Our past, then, as a whole, is made manifest to ua in its 
impulse; it is felt in the form of tendency, although a 
small part of it only is known in the form of idea. 

From this survival of the past it follows that cori§cious- 
jieaa cannot go through the same state twice. The cir- 
cumstance may still he the same, but they will act no 
longer on the same person, since they find him at a new 
moment of his history. Our personality, which is being 
buiit up each instant with its accumulated experience. 
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changes without ceasing. By cha nging, it prevents any 
^ state, although superficially identical__a'ith a nother , irom 
1 ever repeating it in Jts yery_ depth, ^lat is why our 
I  (jBi irat ion Is irreveraible . We could not live over again 
a single moment, for we should have to begin by effacing 
the memory of all that had followed. Even could we erase 
this memory from our intellect, we could not from our will. 
Thus o m^ pers onality shoots, grows and rij>ens with- 
out ceasing;_JEach ofjtsjnoments is something new added 
to what was befora We may go further: it is no t_mly 
somethin|_^ew,_but_Bomething^ unfo reseeable . Doubt- 
less, ray present state is explained by what was in me and 
by what was acting on me a moment ago. In analyzing 
it I should find no other elements. But even a superhuman 
inteUigence would not have been able to foresee the simple 
indivisible fonn which gives to these purely abstract 
elements their concrete organization. For to foresee con- 
sists of projecting into the future what has been perceived 
in the past, or of imagining for a later time a new group- 
ing, in a new order, of elements already perceived. But 
that which has never been perceived, and which is at the 
same time simple, is necepsarily unforeseeable. Now such 
is the case with each of our states, regarded as a moment 
in a history that is gradually unfolding: it is simple, and 
it cannot have been already perceived, since it concen- 
trates in its indivisibility all that has been perceived and 
what the present Is adding to it besides. It is an original 
moment of a no less original history. 

The finished portrait is explained by the features of 
the model, by the nature of the artist, by the colors spread 
out on the palette; but, ev en w ith the knowledge of what 
ex plains it, no one^ not even the artist, could have fore- 
seen exactly what the portrait would be, for_ to _predict 
it wouU^ave been to proBuce it before it waa produced — 
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»n absurd hypothesis which is its own refutation. Even 
so with regard to the moments of our life, of which we are 
the artisans. Each of them Is a kind of creation. And 
just as the talent of the painter ia formed or deformed — 
in any case, is modified — under the very influence of the 
works he produces, so each of our states, at the moment 
of its issue, modifies our personality, being indeed the new 
form that we are just assuming. It is then right to say 
that what wg_dodepends on what^we arej but it is necessary <j^ * 
to add also that we are, to a certain estent^what we do,L 
"and that we are creating ours elves c ontinually. This \ 
creation^f selFby self is the more complete, the more one 
reasons on what one does. For reason does not proceed 
in such matters as in geometry, where impersonal premisses 
are given once for all, and an impersonal conclusion mu^t 
perforce be drawn. Here, on the contrary, the same 
reasons may dictate to different persons, or to the same 
person at different moments, .acts profoundly different, 
although equally reasonable. The truth ia that they 
are not quite the same reasons, since they are not those 
of the same person, nor of the same moment. That is 
why we cannot deal with them in the abstract, from out- 
side, as in geometry, nor solve for another the problems 
by which he is faced in life. Each must solve them from 
within, on his own account. But we need not go more 
deeply into this. (We are seeking only the precise meaning / 
that our consciousness gives to this word "exist," and we / 
find that, for ^ r,nj^Rcioii p hetn g , ^.n cxixt. ip t.n change, to , 
change is to mature, to mature isto go on creating oneself '. 
endlesslyT' Should the same be said of existence in g eneral? /^\ 

A material object, of whatever kind, presents opposite 
characters to those which we have just been describing, 
icr it remains as it is, or else, if it changes under the 
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influence of an exteraal force, our idea of this change is 
that of a displacement of parts which themselves do not 
change. If these parts took to changing, we should split 
them up in their turn. We should thus descend to the 
molecules of which the fragments are made, to the atoms 
that make up the molecules, to the corpuscles that generate 
the atoms, to the "imponderable" within which the 
corpuscle is perhaps a mere vortex. In short, we should 
push the division or analysis as far as necessary. But we 
should stop only before the unchangeable. 

Now, we say that a composite object changes by the 
displacement of its parts. But when a part has left its 
position, there is nothing to prevent its return to it. A 
group of elements which has gone through a state can 
therefore always find its way back to that state, if not by 
HeeU, at least by means of an ejrtemal cause able to restore 
everything to its place. This amounts tr) sayin g that anv -. 
state of the group may be repcated_aa often as desired^ 
IrniT coaa^HenttytSat the^ group does n ot grow oId_. It 
has no history. 

Thus nothing is created therein, neither form nor matter. 
What the group will be is already present in what it is, 
provided "what it is" includes all the points of the uni- 
verse with which it is related. A superhuman intellect 
could calculate, for any moment of time, the position of 
any point of the system in space. And as there is nothing 
more in the form of the whole than the arrangement of 
its parts, the future forms of the system are theoretically 
visible in its present configuration. 

All our belief in objects, all our operations on the systems 
that science isolates, rest in fact on the idea that time does 
not bite into them. We have touched on this question 
in an earlier work, and shall return to it in the course of 
the present study. For the moment, we will confine our- 
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Ives to pointing out that the abstract time ( attributed 
by science to a material object or to an isolated system 
consists only in a certain number of simultaneities or more 
generally of correspondences, and that this number re- 
mains the same, whatever be the nature of the intervals 
between the correspondences. With these intervals we 
are never concerned when dealing with inert matter; or, 
if they are considered, it is in order to count therein fresh 
correspondences, between which again we shall not care 
what happens. Common sense, which is occupied with 
detached objects, and also science, which considers isolated 
systems, are concerned only with the ends of the intervals 
and not with the intervals themselves. Therefore the flow 
of time might assume an infinite rapidity, the entire past, 
present, and future of material objects or of isolated 
systems might be spread out all at once in space, without 
there being anything to change either in the formulae 
of the scientist or even in the language of common sense. 
The number ( would always stand for the same thing; it 
would still count the same number of correspondences 
between the states of the objects or systems and the points 
of the Une, ready drawn, which would be then the "course 
of time. " 

Yetsuccession is an undeniable fact, even in the material 
Id, Though our reasoning on isolated systems may 
imply that their history, past, present, and future, might 
be instantaneously unfurled like a fan, this history, in 
point of fact, unfolds itself gradually, as if it occupied 
a duration like our own. If I want to mix a glass of sugar 
and water, I must, willy nilly, wait until the sugar melts. 
This little fact is big with meaning. For here the time I 
have to wait is not that mathematical time which would 
apply equally well to the entire history of the material 
world, even if that history were .spread out instantaneously 
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in space. It coincides with my impatience, that is to say, 
with a certain portion of my own duration, which I cannot 

iC ft I • ,■ ,  protract or contract as I Hke, It is no longer something 
Oiought, it is something lived. It la no lon ger, a. rnlfttinn^ 

-'— - ^ }t Ir an fthsohitft. What else can this mean than that the 
glass of watw, the sugar, and the process of the sugar's 
melting in the water are abstractions, and that the Whole 
within which they have been cut out by my senses and un- 
derstanding progresses, it may be in the manner of a 
conscioueness? 
' Certainly, the operation by which science isolates and 
closes a system is not altogether artificial. If it had no 
objective foundation, we could not explain why it is clearly 
indicated in some cases and impossible in others. We 
shall see that matter has a tendency to constitute isolable 
systems, that can be treated geometrically. In fact, we 
shall define matter by just this tendency But it is only 
a tendency. Matter docs not go to the end, and the 
isolation is never complete, If science does go to the 
end and isolate completely, it ia for convenience of study; 
it is understood that the so-called isolated system remains 
subject to certain external inHuenees. Science merely 
leaves these alone, either because it finds them shght 
enough to be negligible, or because it intends to take them 
into account later on. It is none the less true that these 
influences are so many threads which bind up the system 
to another more extensive, and to this a third which in- 
cludes both, and so on to the system mast objectively 
isolated and most independent of all, the soIhf system com- 
plete. But, even here, the isolation is not absolute. Our 
sun radiates heat and light beyond the farthest planet. 
And, on the other hand, it moves in a certain fixed direction, 
drawing with it the planets and their satellite's. The 
thread attaching it to the re«t of the universe is doubtless 
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very tenuous. Nevertheless it is along this thread that 
is transmitted down to the smallest particle of the world 
in which we live the duration immanent to the whole 
ot the universe. 

i Pie univ prsp fruini-pji The more we study the nature 
of time, the more we shall comprehend that duration means 
invention, the creation of forms, the continual elaboration 
of the absolutely new. The systems marked off by science 
endure only because they are bound up inseparably with 
the rest of the universe. It is true that i n the universe., 
itself two opposite movements are to be distinguished, , 
we sh all sec later on. " descent "_ andj' ascent." Thevji 

only unwinds a roll ready prepared. In principle, 

might be accomplished almost instantaneously, like 

releasing a spring. Bu t the a scending mo vement, wt iicfa_ 

COrr^gonds to an_innfr wnrir~nT nppning nrrr^^g, 

endures essentially, and imposes it«_rhythm on the first, 
whicE Ts mseimrable from i t. 

There is no rea.?on, therefore, why a duration, and bo a 
'onu of existence like our own, should not be attributed 

the systems that science isolates, provided such sys- 
are reintegrated into the Whole. But they must 

so reintegrated. The same is even more obviously 
true of the objects cut out by our perception. The dis- 
tinct outlines which we see in an object, and which give 
it its individuaUty, are only the design of a certain kind 
of influence that we might exert on a certain point of apace: 
it is the plan of our eventual actions that is sent back to 
our eyes, as though by a mirror, when we see the surfaces 
and edges of things. Suppress this action, and with it 
consequently those main directions which by perception 
are traced out for it in the entanglement of the real, and 
the individuality of the body is re-absorbed in the universal 

faction which, without doubt, is reality itself. 
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Now, we have considered material objects gena^y. 

AreT tlierg not some objects privileged? THe" bodies we 

perceive are, so to speak, cut out of the stuff of nature 
by our ■perceplion, and the scissors follow, in some way, 
the marking of lines along which action might be taken. 
But the body which is to perfonii this action, the bodj' 
which marks out upon matter the design of its eventual 
actioas even before they are actual, the body that has 
only to point its sensory organs on the flow of the real 
in order to make that flow crystallize into definite forms 
and thus to create all the other bodies — in short, theKwgjf 
Jjotty — ia-thw.,a.b Qdy as oth ejg are!, 

Doubtless it, also, consists in a portion of extension 
bounti up with the rest of extension, an intimate part of 
the Wiole, subject to the same physical and chemical 
laws that govern any and every portion of matter. But, 
while the subdivision of matter into separate bodiea is 
relative to our perception, while the building up of closed- 
off systems of material points is relative to our science, 
the li\nng body has been separated and closed off by nature 
herself. iLj g composed of unlike parts that complete 
e ach other. It perf ormB divprsp fiinrt.inns_tjiAt"_nTvnTvp 
each o ther. It is an individual, and of no other object, 
not even of the crystal, can this be said, for a crystal has 
neither difference of parts nor diversity of functions. 
No doubt, it is hard to decide, even in the organized world, 
what is individual and what is not. The difficulty is 
^reat, even in the animal kingdom; with plants it is almost 
insurmountable. This difficulty l'^, moreover, due to 
profound causes, on which we shall dwell later. We shall 
see that individuality admits of any number of degrees, 
and that it is not fully realized anywhere, even in man. 
But that is no reason for thinking it is not a character- 
istic property of Ufe. The biologist who proceeds as a 




Sbmetrician is too ready to take advantage here of our 
inability to give a precise and general definition of in- 
dividuality. A perfect Hpfinit.inn i^pplipa only to_a coiO- 
pleted reality : now, vital properties are never entirely 
realized, though always on the way to become so; they 
are not so much states aa tendencies. And a tendency 
achieves all that it aims at only if it is not thwarted by 
another tendency. How, then, could this occur in the 
domain of life, where, as we shall show, the interaction 
of antagonistic tendencies is always implied? In particu- 
lar, it may be said of individuality that, while the ten- 
dency to individuate is everywhere present i n the organized 
world, it ia everywh^gj>220s^_by the tend ency_t owar33 
^rep^^uclion. For the individuality to be perfect, it 
would be necessary that no detached part of the organism 
could live separately. But then reproduction would be 
impossible. For what Is reproduction, but the building 
up of a new organism with a detached fragment of the old? 
Individuality therefore harbors its enemy at home. Its 
•very need of perpetuating itself in time condemns it never 
to be complete in space. The biologist must take due 
account of both tendencies in every instance, and it is 
therefore useless to ask him for a definition of individuahty 
that shall fit all cases and work automatically. 

But too often one reasons about the things of life in 
the same way as about the conditions of crude matter. 
Nowhere is the confusion so evident as in discussions about 
individuality. We are shown the stumps of a Lum- 
bricuhis, each regenerating its head and living thence- 
forward as an independent individual; a hydra whose 
pieces become so many fresh hydras; a sea-urchin's egg 
whose fragments develop complete embryos: where then, 
we are asked, was the individuality of the egg, the hydra, 

1 worm?— But, because there are several individuab 
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now, it does not follow that there was not a single in- 
dividual just before. No doubt, when I have seen several 
drawers fall from a chest, I have no longer the right to 
say that the article was all of one piece. But the fact is 
that there can be nothing more in the present of the chest 
of drawers than there was in its past, and if it is made up 
of several different pieces now, it was so from the date of 
itfi manufacture. Generally speaking, unorganized bodies, 
which arc what we have need of in order that we may act, 
and on which we have modelled our fashion of thinking, 
'are regulated by this simple law: t he present contains noth ~ 
ing more than the p ast, and whal^sjou nd in the effect maa 
already m 0^ cause. Rijt^gi^ip£gp flmt |hn Higtincti"" 
feature of the orgsnized body is that it^rows and charxgea 
witho ut ceas ing, aa indeed the most superficial observation 
testifies, there would be nothing astonishing in the fact 
that it was one in the first instance, and afterwards many. 
The reproduction of unicellular organisms consists in 
just this — the living being divides into two halves, of which 
each is a complete individual. True, in the more complex 
animals, nature localizes in the almost independent sexual 
cells the power of producing the whole anew. But some- 
thing of this power may remain diffused in the rest of the 
organism, as the facta of regeneration prove, and it is 
conceivable that in certain privileged cases the faculty 
may persist integrally in a latent condition and manifest 
itself on the first opportunity. In truth, that I may have 
the right to speak of individuality, it is not necessary that 
the organism should be without the power to divide into 
fragments that are able to live. It is sufficient that it 
should have presented a certain systematization of parts 
before the division, and that the same systematization 
tend to be reproduced in ep.ch separate portion afterwards. 
Now, that is precisely what we observe in the organic 



world. We ma^_coiic!ude, then, that individuality is 
Dever perfect, and that it is ofte n~diHicult, someTimea 
impossible, to tell whaLILa" individual, and what is not, 
tut that life neverthele ss manifests a search for indi - 
\idjiality, as if i t strove to constitute systems naturally 
isolated, naturally closed. 

—By thia^ia^-a. living bein^ distinguishe d from all that 
our perception or our science isolates or closes artifici- 
glly. It would therefore be wrong to compare it to an 
object. Should we wish to find a term of comparison in 
the inorganic world, it is not to a determinate material 
object, but much rather to the totality of the material 
universe that we ought to compare the living organism. 
It is true that the comparison would not be worth much, 
for a Uving being ia observable, whilst the whole of the 
universe is constructed or reconstructed by thought. But 
at least our attention would thus have been called to the 
CBsential character of organization. Like the universe as a 
whole, like each conscious being taken separately, the^ 
organism which liv ps is * thing that endufes. Its past, 
in its entirety, is prolonged into its present, and abides 
there, actual and acting. How otherwise could we under- 
stand that it passes through distinct and well-marked 
phases, that it changes its age— in short, that it has a 
history? If I consider my body in particular, I find that, 
Uke my consciousoess, it matures little by little from infancy 
to old age; Uke myself, it grows old. Indeed, maturity 
and old age are, properly speaking, attributes only of my 
body ; it ia only metaphorically that I apply the same names 
to the corresponding changes of my conscious self. Now, 
if I pass from the top to the bottom of the scale of living 
beings, from one of the most to one of the least differentia- 
ted, from the multicellular organism of man to the uoicellu- 
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I&r organism of the Infusorian, I find, even m this dmple 
cell, the same process of growing old. The InfusoriaQ 
is exhausted at the end of a certain number of divisions, 
and though it may be possible, by modifying the environ- 
ment, to put off the moment when a rejuvenation by con- 
jugation becomes necessary, this cannot be indefinitely 
postponed.' It is true that between these two extreme 
cases, in which the organism is completely individualized, 
there might be found a multitude of others in wliich the 
individuality is less well marked, and in which, although 
there is doubtless an ageing somewhere, one cannot say 
exactly what it is that grows old. Once more, there is n o 
universal^biolo gica l law which applies precisely and auto- 
matically to ev ery li vhig thmg."' There are only directions 
la whichlife throws out species in general. Each particular 
species, in the very act by which it is constituted, affirms 
its independence, follows its caprice, deviates more or 
less from the straight line, sometimes even remounts the 
slope and seems to turn its back on its original direction. 
It is easy enough to argue that a tree never grows old, 
since the tips of its branches are always equally yoimg, 
always equally capable of engendering new trees by budding. 
But in such an organism — which is, after all, a society 
rather than an individual — something agea, if only the 
leaves and the interior of the trunk. And each cell, con- 
sidered separately, evolves in a specific way. H'SfinsifflL^ 
q m^thing l ive^, there is, open s omewhere, a register i n «jjijdi 
ti me is being inscribed ^ 

This, it wiU be said, is only a metaphor. — It is of the 
very essence of mechanism, in fact, to consider as meta- 
phorical every expression which attributes to time an 
effective action and a reality of its own. In vein does 

 CftUdns, Studie* <m (Xt Lift Hittory of Proloioa (ArcAiv /. Entunck- 
lungtirudianxk, vol. xv., 1903, pp. 139-186). 
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immediate experience show us that the very j asis of otir S 
conscioua existence is memory^ that is to aay, the pro- 
longation of the past into the present, or, in a word, dura- 
tion, acting and irreversible. In vain does reason prove 
to us that the more we get away from the objects cut out 
and the systems isolated by common sense and by science 
and the deeper we dig beneath them, the more we have 
to do with a reality which changes as a whole in its in- 
most states, as if an accumulative memory of the past 
made it impossible to go back again. The mechanistic 
instinct of the mind is stronger than reason, stronger than 
immediate experience. The metaphysician that we each 
carry unconsciously within us, and the presence of which 
is explained, as we shall see later on, by the very place that 
man occupies amongst the living beings, has its fixed re- 
quirements, its ready-made explanations, its irreducible 
propositions: all unite in denying concrete duration. 
Chan g e must be reducible to an arranggment-Qr-reanaPK&' 
rnp nt. of parts - the irreversibility of time must be an ap- 
pearance relative to our ignorance; the impossibility of 
turning back must be only the inability of roan to put 
things in place again. So grovying ol d cf t n be no thing more 
t han the gradu al gain or lo ss of cert ain substances, ger- 
baps lx)th together Time is assumed to have just as 
much reality for a living being as for an hour-glass, in 
which the top part empties while the lower fills, and all goes 
where it was before when you turn the glass upside down. 
True, biologists are not agreed on whatis gained and 
. what ia Insthpl.wppn |hp rky nf hirth and t he day ^f^eath. 
There are those who hold to the continual growth in the 
volume of protoplasm from the birth of the cell right on 
to its death.' More probable and more profound is the/' 

'Sedgwick Biinot, On Certoin Phmomrria of Growing Old {Proe. Amer. 
A**QC. fm th* Adxwuxment o/ Scitnce, 39lh Meeting, Stdem, 1891. pp. 
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theory according to which the diminution bears on the 
quantity of nutritive sulxstance containal in that "inner 
environment" in which the organism is heing renewed, 
and the increase on the quantity of unexcreted residual 
substances which, accumulating in the body, finally " crust 
it over,"' Must we however — with an eminent bacteri- 
ologiBt — declare any explanation of growing old insufficient 
that does not take account of phagoc>'tosis?' We do not 
feel qualified to settle the question. But the fact that the 
two theories agree in aiRrming the constant accumulation 
or loss of a certain kind of matter, even though they have 
httle in common as to what is gained and lost, shows pretty 
well that the frame of the explanation has been furnished 
a ■prion. We shall see this more and more as we proceed 
with our study; it is not easy, in thinking of time, to escape 
the image of the hour-glass. 

The cause of growing old must lie deeper. We hold 
that there is unbroken continuity between the evolution 
of the embryo and that of the complete organism. The 
impetus which causes a living being to grow larger, to 
develop and to age, is the same that has caused it to pass 
through the phases of the embryonic life. The develop- 
ment of the embryo is a perpetual change of form. Any 
one who attempts to note all its successive aspects becomes 
lost in an infinity, as \b inevitable in dealing with a con- 
tinuum. Life does but prolong this prenatal evolution. 
The proof of this is that it is often impossible for us to say 
whether we are dealing with an organism growing old or 
with an embryo continuing to evolve; such is the case, 



 Le Dftnlec. L'lndividualUi et I'erreur individualale, Paria, 1905, 
pp. 84 ff. 

 Metchnikoff, La Digtnirexance ttnile (Annit biotogique, iii., IS97, 
pp. 249 ff.). Cf. br the Btuue author, La Natvrt Aumaine, Paiia, 1903, 
pp, 312 ff. 
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for example, with the larvae of insects and Crustacea. 
On the other hand, in an organism such as our own, crises 
like puberty or the menopause, in which the individual 
is completely transformed, are quite comparable to changes 
in the course of larval or embryonic life — yet they are part 
and parcel of the process of our aging. Although they occur 
at a definite age and within a time that may be quite short, 
no one would maintain that they appear then ex abrupto, 
from without, simply because a certain age is reached, just 
as a legal right is granted to us on our one-and-twentieth 
birthday. I t is evident that a chanj^f: JiltR t h at "f piiho fty 
is in couree of preparation at every ins tant_jr om birth , 
and even be fore birth, and that the aging up to that crisis 
co nsists, m part at least, of this ffl!adiial prepanttinii, 
In short, what is properly vital in growing old is the in- 
sensible, infinitely graduated, continuance of the change 
of form. Now, this change is undoubtedly accompanied 
by phenomena of organic destruction: to these, and to 
these alone, will a mechanistic explanation of aging be 
confined. It will note the facts of sclerosis, the gradual 
accumulation of residual substances, the growing hyper- 
trophy of the protoplasm of the cell. But under these 
visible effects an inner cause lies hidden. The evolution 
of the living being, like that of the embryo, implies a con- 
tinual recording of duration, a persistence of the past in 
the present, and so an appearance, at least, of organic 
memory. 

The present state of an unorganized body depends ex- 
clusively on what happened at the previous instant; and 
likewise the position of the material points of a system 
defined and isolated by science is determined by the po- 
sition of these same points at the moment immediately 
before. In o ther wor ds, the taws that govern unorganized 
matter are expressible, in principle, by differential equations 
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I in which tim e (io the sense in wluch the mathematician 
takes this word) would play the rol e of independent variable. 
_L*' it ?f} with '*"* law s of life? Does the sta te of a-l iyi nj 
\)l/^ jjA' ^^body fi nd its complete explanation in the_5latgimmsdiate^ 

Usl . ]^% before?- -Yes, i? it is agreed d p'tarCio liken the living body 

yf£ ^ ij to other bodies, and to identify it, for the sake of the argu- 
ment, with the artificial systems on which the chemist, 

I physicist, and astronomer operate. But iu astronomy, 

^^L physics, and chemistry the proposition has a perfectly 

^^H definite meaning: it signifies that certain aspects of the 

^^H present, important for science, are calculable as functions 

^^H of the immediate past. Nothing of the sort in the domain 

^^H of life. Here calculation touches, at most, certain phe- 

^^H nomcna of organic destruction. Organic creation, on the 

^^1 contrary, the evolutionary phenomena which properly 

^^H constitute life, we cannot in any way subject to a mathe- 

^^M matical treatment. It will be said that this impotence 

^^M is due only to our ignorance. But it ma y equally well 

^^H express the fact that the present moment of aTivTng body 

^^H "does not find its explan atio n Jn the momeriljmm eBTately 

^^H before ^hat all th e past of the organigm^ muat be added to_ 

^^H that m oment, its her edity — in fact, the whole of a ve ry 

^^H Jongjiistor^ TiT the second of these two hypotheses, 

^^H not in the first, is really expressed the present state of 

^^H the biological sciences, as well as their direction. As for 

^^H the idea that the living body might be treated by some 

^^H superhuman calculator in the same mathematical way as 

^^H our solar system, this has gradually arisen from a meta- 

^^H physic which has taken a more precise form since the 

^^H physical discoveries of Galileo, but which, as we shall 

^^V show, was always the natural metaphysic of the human 

^^M mind. Its apparent clearness, our impatient desire to 

^^B find it true, the enthusiasm with wnich so many excellent 

^^^ft minds accept it without proof — all the seductions, in short, 
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'"that it exercises on our thought, should put us on our 
guard against it. The attraction it has for us proves well 
enough that it gives satisfaction to an innate inclination. 
But, as will be seen further on, the intellectual tendencies 
innate to-day, which life must have created in the course 
of its evolution, are not at all meant to supply us with 
an explanation of life: they have something else to do. 

Any attempt to distinguish between an artificial and a 
natural system, between the dead and the living, runs 
counter to this tendency at once. Thus it happens that 
we find it cfjuaily difficult to imagine that the organized 
has duration and that the unorganized has not. When 
we say that the state of an artificial system depends ex- 
clusively on its state at the moment before, does it not 
seem as if we were bringing time in, as if the system had 
something to do with real duration? And, on the other 
hand, though the whole of the past goes Into the making 
of the li^^ng being's present moment, does not organic 
memory press it into the moment immediately before the 
present, so that the moment immediately before becomes 
the sole cause of the present one? — To speak thus is to 
ignore the cardinal difference between concrete time, along 
which a real system develops, and that abstract time which 
enters into our speculations on artificial systems. "Whai, 

_does jijuean, to say that the state .of an_artilicial system, 
depends on what it was at the moment imme diately before? 
There is no instant immediately before another instant; 
there could not be, any more than there could be one 
mathematical point touching another. The instant "im- 
mediately before" is, in reality, that which is connected 
with the present instant by the interval dt. All that you 
mean to say, therefore, is that the present state of the 
system is defined by equations into which differential 
coefficients enter, such as ds\dt, dv\dt, that is to aay, at 
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bottom, present velociti es and prese n t. ar.nplpr ati""fl You 
arethererore really speaking only of the present — a present, 
it ia true, considered along with its tendency. Th e syetema 
science worka with are, in f act, in an inst antaneous present 
that ia alwava beine; renewed | such sy stenia ar e never in 
tha t real, concrete dura ti^n^ in which thR pa.? t rpmaina 
boun d up with the presen t. When the mathematician 
calculates the future state of a sj'stem at the end of a time 
(, there is nothing to prevent him from supposing that the 
universe vanishes from this moment till that, and suddenly 
reappears. It is the Hh moment only that counts — 
and that will be a mere instant. WTiat will flow on in 
the interval — that is to say, real time — does not count, 
and cannot enter into the calculation. If the mathe- 
matician says that he puts himself inside thia interval, 
he means that he is placing himself at a certain point, 
at a particular moment, therefore at the extremity again 
of a certain time If; with the interval up to 7" he ia not 
concerned. If he divides the interval into infinitely small 
parts by considering the differential dt, he thereby expresses 
merely the fact that he will consider accelerations and 
velocities — that is to say, nunibere which denote ten- 
dencies and enable him to calculate the state of the system 
at a given moment. But he is always speaking of a given 
moment — a static moment, that is — and not of flowing 
time, hi short, the world the tmUheniaHcia n de eds Mik is 
a world thai dies an3~is r ^om t U eiieni instant — the world 
wk^h Descartes «m Ikinking of when he spoke of ctmtinved 
creation. But , in time thus conceived, how could evolution, 
which is the very essence of life, ever take placeF Evo- 
lution implies a real persistence of the past in the present, 
a duration which is, as it were, a hyphen, a connecting 
link. In other words, to know a living being or naiural 
system is to get at the very interval of duration, ivhile 
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the knowledge of an artificial or mathemaHcal system applies 
only to the extremity. 

Continuity of change, preservation of the past in the 

present, real duration — the living being seems, then, to 

share these attributes with consciousness. Can we go 

further and say that Hfe, Uke conscious activity, is io- 

"TWition, is unceasing creation? 

^ |t does not enter into our pl an to set down here the 
CT Oofs of t.rflnq fgrmism . We wMi Only to explain in a 
word or two^why we shall accept it, in t he pres ent iKork, 
as a aufficietitly exact and precise expression of the facts 
actually known. The idea of tranaformism is already 
in germ in the natural classification of organized beings. 
The naturalist, in fact, brings together the organisms that 
are like each other, then divides the group into sub-groups 
within which the likeness is still greater, and so on: all 
through the operation, the characters of the group appear 
as general themes on which each of the sut>-group6 per- 
forms its particular variation. Now, such is just the re- 
lation we find, in the animal and in the vegetable world 
between the generator and the generated: on the canvas 
which the ancestor passes on, and which his descendants 
possess in common, each puts his own original embroidery. 
True, the differences between the descendant and the 
ancestor are slight, and it may be asked whether the same 
living matter presents enough plasticity to take in turn 
such different forms as those of a p^, a reptile and a bird . 
But, to this question, ob8er\'ation gives a peremptory 
answer. It shows that up to a certain period in its de- 
velopment the embryo of the bird is hardly distinguishable 
from that of the reptile, and that the individual develops, 
throughout the embryonic life in general, a series of trans- 
/(Djmations comparable to those through which, according 
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to the theory of evolution, one species passes into another. 
A single cell, the result of the combination of two cells, 
male and female, accomplishes this work by dividing. 
Every day, before oiu* eyes, the highest forma of Jife aje 
Bpnaging lrom~ a~ very— elementSfY"^form. Exper ience, 
then, shows that the most complex jiaa been ablejojggue 
from th e m(tet_snnplej6y y ay of evolution . Now, has it 
arisen so, as a matter of fact? Paleontology, in spite 
of the insufficiency of its evidence, invites us to believe 
it has; for, where it makes out the order of succession of 
species with any precision, this order is just what con- 
siderations drawn from embryogeny and comparative 
anatomy would lead any one to suppose, and each new 
paleontological discovery brings transformism a new 
confirmation. Thus, the proof drawn from mere ob- 
servation is ever being i^trengthened, while, on the other 
41 k hand, experiment is removing the objections one by one, 

»\W^^)!The recent experiments of H. de Vrics , for i nstance, by 
V. » jy showing that imp ortant^ variations _csn bfi_ produced sud- 
- ^ denly and transmitted regularly, have overthrown some of 
,,A^ TEe'greatist difTTcurties fa5e3 by the theory. They have 
ic enabled us greatly to shorten the time biological evolution 

Hb seems to demand. They also render us less exacting 

^^H toward paleontology. So^th at. al l thin^ considered, the- 

^^H transformist hypothesis lo oks mor e and m ore like aclose^ 

^^H "^proximaEioh to the t nith. It is not rigorously de- 

^^H TTionstrable ; but, failing the certainty of theoretical or 

^^V experimental demonstraljon, there is a probability which 

^^^k is continually growuig, due to evidence which, while com- 

^^^k ing short of direct proof, seems to point persistently in its 

^^^k direction: such is the kind of probability that the theory 

^^H of transformism offers. 

^^T Let us admit, however, that traneformism may be 

F wrong. Let us suppose that species are proved, by in- 
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sDce or by experiment, to have arisen by a diacontmuous 
process, of which to-day we have no idea. Would the 
doctrine be affected in so far as it has a special interest 
or importance for us? Classification would probably 
remain, in its broad lines. The actual data of embryology 
would also remain. The correspondence between com- 
parative embryogeny and comparative anatomy would 
remain too. Therefore biology could and would continue 
to establish between living forma the same relations and 
the same kinship as transformism supposes to-day. It 
would be, it is true, an ideal kinship, and no longer a 
maieriai affiliation. But, as the actual data of paleontology 
would also remain, we should still have to admit that it is 
successively, not simultaneously, that the forms between 
which we find an ideal kinship have appeared. Now, the 
evolutionist theory, so far as it has any importance for 
philosophy, requires no more. It consists alx)ve _a n in 

. ^tablia hing relations of ideal k inship, and in maintainuig 
that w h ereveTT herc is this relation of, so tn appal.- , loffi^g l 
affiliation between fonns, there is a l so a relation of chrono- 
loaieal succ^s ion between the species in whir i^i th^ap fftrn^fa 
are m aterial i zed. Both arguments would hold in any 
case. ?aid hence, an evolution somewhere would '^■H 
have to be supp osed , whether in a c reative Thought in 

"which tlTe ideas of the different species are generated by 
each other exactly as transformism holds that -siiccies them- 
selves are generated on the earth ; or in a pkn of ^^ital organi- 
zati on immanent in nature , which gradually works itself out, 
in which the relations of logical and chronological affiliation 
between pure forms are just those which transformism 
presents as relations of real affiliation between living 
individuals; or, finally, in some unknown cause of life, 
which develops its effects aa i/they generated one another. 
Evolution would then simply have been trantposed, made 
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to pass from the visible to the invisible. Almost all that 
transformism tells us to-day would be preseired, open to 
ioterpretation in another way. Will it not, therefore, 
be better to stick to the letter of transformism as almost 
all scientists profess it? Apart from the question to what 
extent the theory of evolution describes tlic facts and to 
what extent it symbolizes them, there is nothing in it 
that is irreconcilable with the doctrines it has claimed to 
replace, even with that of special creations, to which it is 
usually opposed. For this reason we think the language 
of transformism forces itself now upon all philosophy, as 
the dogmatic afGrmation of transformism forces itself upon 
science. 

But then, we must no longer speak of life in genera l 
as an abstraction, or as a mere headme unde r which all 
li ving beings are inscri bed. At a certain moment, in 
certain points of space, a visible current has taken rise; 
this current of life, traversing the bodies it has organized 
one after another, passing from generation to generation, 
has become divided amongst species and distributed 
amonget individuals without losing anything of its force, 
rather intensifying in proportion to its advance. It is 
well known that, on the theory of the " rnntjn^ ^ itv of the^ 
^ germ-plasm," m aintained by Weismann. th e se-xual ele- 
, ments of the generating or;Ranism pass on th^rproperttes _ 
directly to the sexualeleme nts of the organism engendered-^ 
In this extreme form, the theory has seemed debatable, 
for it is only in exceptional cases that there are any signs 
of sexual glands at the time of segmentation of the ferti- 
lized egg. But, though the cells that engender the sexual 
elements do not generally appear at the beginning of the 
embryonic life, it is none the less true that they are alwaj^ 
formed out of those tissues of the embryo which have not 
undergone any particular functional differentiation, and 




vhoee cells are made of unmodified protoplasm." In other 
words, the genetic power of the fertilized ovum weakens, 
the more it is spread over the growing mass of the tissues 
of the embryo; but, while it is being thus diluted, it is 
concentrating anew something of itself on a certain special 
point, to wit, the cells, from which the ova or spermatozoa 
will develop. It mi^ht therefore b e said that, though 
the ^erm-plflsm is not continiioim, thpro k at j£agt_ ^'^"' 
tin iiitv of genet ic ene rgy, this energy- being expended only 
at certain inst ants, for just enough time to ave the requisite 
iipulaion to the embryonic life, and being recouped as 



Boog-aa -possiblc in new sexual elements, in wh ich, afrftin. 
it bides its time. Regarded from this point of view, life 
is like a current passing from germ to germ through the 
medium of a developed organism. It is as if the organism 
itself were only an excrescence, a bud caused to sprout by 
the former germ endeavoring to continue itself in anew germ. 
The essential thing is the continuous progress indefinitely 
pursued, an invisible progress, on which each visible organ- 
ism rides during the short interval of time given it to live. ^ 
Now, the more we fix our attention on this continuity! 
f life, the more we see that organic evolution resembles 
2ie evolution of a consciousness, in which the past presses 
: the present and causes the upspringing of a new 
of consciousness, incommensurable with its ante- 
' Cedents, That the appearance of a vegetable or animal 
species is due to specific causes, nobody will gainsay. But 
this can only mean that if, after the fact, we could know 
these causes in detail, we could explain by them the form 
that has been produced ; foreseeing the form is out of the 
question.' It may perhaps be said that the form could 

 Route, L'Embn/ologie gHitmle, Paria, 1S93. p. 319. 
'The irrevoTHibility o( the series o( living beings has been well set 
forth by Baldwin iDntlopinenl and Evolution, New York, 1S02; in 
iculu- p. 327). 
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be foreseen if we could know, in all their detaik. the con- 
ditions under which it will be produced. But these con- 
ditions are built up into it and are part and parcel of its 
being; they are pecuhar to that phase of its history in 
which life finds itself at the moment of producing the form: 
how could we know beforehand a situation that is unique 
of its kind, that has never yet occurred and will never occur 
again? Of the future, only that is foreseen which ie like 
the past or can be made up again with elements like those 
of the past. Such is the case with astronomical, physical 
vid chemical facts, with all facts which form part of a 
system in which elements supposed to be unchanging are 
merely put together, in which the only changes are changes 
of position, in which there is no theoretical absurdity in 
imagining that things are restored to their place; in which, 
consequently, the same total phenomenon, or at least the 
same elementary phenomena, can be repeated. But an 
original situation, which imparts something of its own 
originality to its elements, that is to say, to the partial 
views that are taken of it, how can such a situation be 
picturod as given before it is actually produced?' All that 
can be said is that, once produced, it will be explained by 
the elements that analysis will then carve out of it. Now, 
what is true of the production of a new specio is also true 
of the production of a new individual, and, more generally, 
of any moment of any living form. For, though the 
variation must reach a certain importance and a certain 
generality in order to give rise to a new species, it is being 
produced every moment, continuously and insensibly, 
in every living being. And it hpvJHpntt.hitf.pven the sudden . 
_ "mutation s" which we now hear of ar e p ^sible only if . 
a proc^ of incubation, or rather of maturing, ia going_ 

> Wa h&ve dwell on this point and tried to niaJcQ it claur in the E»»a\ 
fur lei dunnfft xiaTiUdiaUs dr la iion»eitnct, pp. 140-151. 
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a throughout a series of generations th&t do n ot Fitvtn\ t p 
change . Id this se ns e it m i^ ht be said of life, as of cod- 
sciousness, tha t at every ni oni£ nt it. is rrpft^ jn g somethin g.' 
^~©ufr agornsTThis idea of the absolute originality and un- 
 / foreseeability of forms our whole intellect rises in revolt. 
|i /T he essential function of our intellect, as the evolution 
^^^u life has fai^hioned it, is to be a light for our conduct, 
^^^b make ready for our action on things, to foresee, for 
^^^H given situation, the events, favorable or unfavorable, 
^^^■^ch may follow thereupon. Intellect therefore in- 
^^^P^Dctively selects in a given situation whatever is like 
^^^^wnething already known; it seeks this out, in order 
that it may apply its principle that "like produces like." 
In just this does the prevision of the future by common 
sense consist. Science carries this faculty to the highest 
possible degree of exactitude and precision, but does not 
alter its essential character. Like ordinary knowledge, 
in dealing with things science is concerned only with t^ ^ ^■ 
^pect of rcpeiitioi\ Though the whole be original, science 
will always manage to analyze it into elements or aspects 
which are approximately a reproduction of the past. 
Science can work only on what is supposed to repeat it- 
self — that is to say, on what is withdrawn, by hypothesis, 
from the action of real time. Anything that is irreducible 
' In his fine work on Genius in Art (Le Genit dans Tarf), M. Sf&illes 
develops this twofold tkeais, that &rt is a oontinuation of nature and 
that life is creation. We should willingly accept Ibe second fonnula; 
but by creation must we understand, as the author does, a tynihetia of 
elements? Where the elements pre-exist, the Byntheais that will be 
made is virtually given, being only one of the possible arrangements. 
This arrangement a superhunuin intellect muld have perreived in ad- 
vance among all the possible ones that surround it. We hold, on the 
contrary, tliat in the domain of life the elements have no real and sepa- 
rate existence. They are manifold mental views of an indivisible 
process. And for that reason there is radical contingency in progress, 
inoommensurability between what goes before and what follows — in 
I, duration. 
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and irreversible in the successive moments of a history 
eludee science. To get a notion of this irreducibility and 
irreversibility, we must break with scientific habits which 
are adapted to the fundamental requirements of thought, 
we must do violence to the mind, go counter to the natural 
bent of the intellect. But that is just the function of 
philosophy. 

^ In vain, therefore, does life evolve before our eyes as a 
continuous creation of unforeseeable form : the idea always 
persists that form, unforcseeability and continuity arc 
mere appearance— the outward reflection of our own ig- 
norance. What is presented to the senses as a continuous 
history would break up, we are told, into a series of suc- 
cessive states. " What gives you the impression of an 
ori^nal state resolves, upon analysis, into elementary 
facts, each of which is the repetition of a fact already 
known. What you call an unforeseeable form is only a 
new arrangement of old elements. The elementary causes, 
which in their totality have determined this arrangement, 
are themselves old causes repeated in a new order. Know- 
ledge of the elements and of the elementary causes would 
have made it possible to foretell the living form which is 
their sum and their resultant. When we have resolved 
the biological aspect of phenomena into physico-chemical 
factors, we will leap, if necessary, over physics and chemis- 
try themselves ; we will go from masses to molecules, from 
molecules to atoms, from atoms to corpuscles: we must 
indeed at last come to something that can be treated aa a 
kind of solar system, a.stronomically. II you deny it, 
you oppose the very principle of scientific mechanism, and 
you arbitrarily affirm that living matter is not made of 
the same elements as other matter." — We reply that we 
do not question the fundamental identity of inert matter 
wd organixed matter. The only question is whether the 




Aural systems which we call living beings must be as- 
similated to the artificial systems that science cuts out 
within inert matter, or whether they must not rather be 
compared to that natural system which is the whole of 
the universe. That life is a kind of me chanism I cordially 
ftgre ft. Rut is it the mtHiiianism of p arts ftrt.ificiftlly i solat^ 
wifhin thu ^yholg of the univers e. or is it the mechan ism 
of the reaLffihote?^ The real whole might well be, we con- 
cave, an indivisible continuity. The-Sjia tems we cut ou t 
within it would, properly speaking, not then be parte__at 
'alll ^Jiey UuQld tffi partifU iiews of tne wnoie . And, with 
these partial \'iews put end to end, you will not make 

ren a beginning of the reconstruction of the whole, any 
ire than, by multiplying photographs of an object in 

thousand different aspects, you will reproduce the object 
lo of life and of the physico-chemical phenomena 
which you endeavor to reduce it. Analysis will im- 
doubtedly resolve the process of organic creation into an 
ever-growing number of physico-chemical phenomena, 
and chemists and physicists will have to do, of course, 
with nothing but these. But it does not follow that 
chemistry and physics will ever give us the key to life. 

A very small element of a curve is very near being a 
straight line. And the smaller it is, the nearer. In 
the limit, it may be termed a part of the curve or a part 
of the straight line, as you please, for in each of its points 
a curve coincides with its tangent. So likewise "vitality" 
is tangent, at any and every point, to physical and chemical 
forces; but such points are, as a fact, only views taken 
by a mind which imagines stops at various moments 
of the movement that generates the curve. Injeailtlj 
lifp i>^ np rnf)^-^ mjtde of phvsipo-rln-t'ijpftl pli-mDnto thu, 
.cur\'e is composed of straight lines . / 

Ib a general way, the most rajfeal progress a science 
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can achieve is the working of the completed results into 
a new scheme of the whole, by relation to which they 
become instantaneous and motionless views taken at in- 
tervals along the continuity of a movement. Such, for 
example, is the relation of modern to ancient geometry. 
The latter, purely static, worked with figures drawn once 
for all; the former studies the varying of a function — 
that is, the continuous movement by which the figure 
is described. No doubt, for greater strictness, all con- 
siderations of motion may be eliminated from mathe- 
matical processes; but the introduction of motion into the 
genesis of figures is nevertheless the origin of modem 
mathematics. We believe that if biology could ever get 
as close to its object as mathematics does to its own, it 
would become, to the physics and chemistry of organized 
bodies, what the mathematicfi of the modems has proved 
to be in relation to ancient geometry. The wholly supfi t- 
ficial d isplacem ents of masses and molecules studied_ in 
ph ysics and che mistry woul d becomerby relat ion to that 
^T nner vital movement (which is t ransformatio n and not 
trRnslfltion) wh at the position 01 alnoving object is to the 
mnvrmf nt. f>f thAt. object in space. And, so lar as we~can 
see, the procedure by which we should then pass from the 
definition of a certain vital action to the system of physico- 
chemical facts which it implies would be like passing from 
the function to its derivative, from the equation of the 
curve (i.e. the law of the continuous movement by which 
the curve is generated) to the equation of the tangent 
gi\'ing its instantaneous direction. Such a science would 
be a mechanica of tran^ormaiion, of which our mecAonics 
of translation would become a particular case, a simpli- 
fication, a projection on the plane of pure quantity. And 
just as an infinity of functions have the same differential, 
these functions differing from each other by a constant. 
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perhaps the integration of the Dhysico-chemical ele - 
ments, of ['T"I"'''1 y ^^^''^^ f't i'"'!! rnight. dfipmii ne that actio n 
only in pa rt — a pa rt would be left to ind etcrmination. 
But such an Integration can be no more than dreamed of; 
we do not pretend that the dream will ever be reaUzed. 
We are only trying, by carrying a certain comparison aa 
far as possible, to show up to what point our theory goes 
along with pure mechanism, and where they part, companyj 

Imitation of the li\ing by the unorganized may, how- 
ever^go a good way._ Not only does chemiatry maEe 
organic syntheses, but we have succeeded in reproducing 
artificially the external appearance of certain facts of 
org&nizatiou. such as indirect cell-diviaion and proto- 
plasmic circulation. It is well known that the protoplasm 
of the eel! effects various movements within its envelope; 
on the other hand, indirect cell-division is the outcome 
of very complex operations, some involving the nucleus 
and others the cjloplasm. These latter commence by 
the doubling of the centrosome, a small spherical body 
alongside the nucleus. The two eentrosomcs thus ob- 
tained draw apart, attract the broken and doubled ends 
of the filament of which the original nucleus mainly con- 
sisted, and join them to form two fresh nuclei about which 
the two new cells are constructed which will succeed the 
lirel. Now, in their broad lines and in their external 
appearance, some at least of these operations have been 
successfully imitated. If sonic sugar or (able salt is 
pulverized and some very old oil is added, and a drop of 
the mixture is observed under the microscope, a froth of 
alveolar structure is seen whose configuration is like that 
of protoplasm, according to certain theories, and in which 
movements take place which are decidedly like those of 
protoplasmic circulation,  If, in a froth of the same kind, 

■Biitechlj, UTaerrudmngen iiber mttroakopwehe Schiiuini vnd dot Pt*' 
toplarma, Leipzig, 1892, Pint P«rt. 
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the air is extracted from an alveolus, a cone of attraction 
is seen to form, like those about the eentroBomes which 
result in the division of the nucleus.' Even the external 
motions of a unicellular organism— of an amoeba, at any 
rate — are sometimes explained mechanically. The dis- 
placements of an amoeba in a drop of water would be 
comparable to the motion to and fro of a grain of dust 
in a draughty room. Its mass is all the time absorbing 
certain soluble matters contained in the surrounding 
water, and giving back to it certain others; these con- 
tinual axchangcs, like those between two vessels separated 
by a porous partition, would create an everchanging 
vortex around the little organism. As for the temporary 
prolongations or pseudopodia which the amoeba seems 
to make, they would be not so much given out by it as 
attracted from it by a kind of inhalation or suction of the 
surrounding medium.* In the same way we may perhaps 
come to explain the more complex movements which the 
Infusorian makes with its vibratory cilia, which, more- 
over, are probably only fixed pseudopodia. 

But scientists are far from agreed on the value of ex- 
planations and schemas of this sort. Chemists havg, 
pointed outt hat even in the organiti^nQt tgg" so far as 
~2>^° »rgQT.l.7cl-JaP[pnpp hftfi rppnnat.nTct. od hithert ojiothing 



but waste products of vital activity: the peculiarlv_active 



plastic substances obstinately defy synthesi s. One of 
the most notable naturalists of our time has insisted on 
the opposition of two orders of phenomena observed in 
living tissues, anagenesis and katagenesis. The role of 
the anagenetic energies is to raise the inferior en^^es 

 Rhumbter, Verrach rxrur mfchaniachm Erktaning der xniiirtkttn 
Ztii' und Kemleilung (Rmtx's Arcliiv. 1806). 

< Berthold, Studien iiber PrxitopUuinamechanik, Leipzig, 1886, p. 102. 
Cf. the explanutiou praposed by Le Daolec, Thiorie tiouvelU de ia vit, 
Pvia, 1896, p. 60. 



M BIOLOGY, PHYSICS AND CHEMISTRY 35 

to their own level by assimilating ioorgamc subatancos. 
They conslnict the tissues. On the other hand, the actual 
functioning of life (excepting, of course, assimilation, 
growth, and reproduction) is of the katagenetic order, 
exhibiting the fall, not the rise, of energy. It is only with 
these facts of katagenetic order that physico-chemistry 
deals — that is, in short, with the dead and not with the 
living.' The other kind of facts certainly seem to defy 
physico-chemical analysis, even if they are not anagenetic 
in the proper sense of the word. As for the artificial 
imitation of the outward appearance of protoplasm, should 
a real theoretic importance be attached to this when the 
question of the physical framework of protoplasm is not 
yet settled? We are still further from compounding pro- 
toplasm chemically. Finally, a physico-chemical ex- 
planation of the motions of the amoeba, and a foriiori of 
the behavior of the Infusoria, seems impossible to many 
of those who have closely observed these rudimentary 
organisms. Even in these humblest manifestations of 
life they discover traces of an eJTective psychological activ- 
ity.' But instructive above all is the fact that the ten- 
dency to explain everything by physics and chemistry is 
discouraged rather than strengthened by deep study of 
htstolo^cal phenomena. Such is the conclusion of the 
truly admirable book which the histologist E. B. WilaoD 

1 Oope, The Primary Faeton of Organic Erolidion, Chicago, 1896, pp. 
47S-184. 

•UftUpM. "Etude dea infuBoires cili^s" (.4rrh. dt loologit txptri- 
mentaU. 1883. pp. 47. 491, 518, 549, in particular). P. Vignon, It»- 
dierchu de rytologie gtniraU *ur U* ipUhHiiitni, Paris, 1902, p. 655. A 
protoimd study of the motions of the Infusoria and a veiy penetrating 
eritidsin of the idea of tropism have ticen made recently by Jennings 
(CimtnbulioTui to the Stwty of th* Behamor of Lower Organimu, Wash- 
ington, 1904). The"lype of behavior" of these lower oiganiams, as 
JenmngB defines it (pp. 237-252), is unquestiotiably of the po'cho logical 
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hae devoted to the development of the cell: "The study 
of the cell has. on the whole, seemed to widen rather than 
to narrow the enonnous gap that separatee even the lowest 
forms of life from the inorganic world.'" 

T o sum up, those w ho are eoncemed only with th e 
functional activi ty of the living being are incHned to be- 
liev e t haT physics and chemistry will give_us_the_ ^fiy_la 
biological pro cess^ .' They have chiefly to do, &s a fact, 
wifli phenomena that are repeated continually in the hving 
being, ae in a chemical retort. This explains, in some 
measure, the mechanistic tendencies of physiology. On 
the contrary, those who se at t ention is c onc entrated on 
the minute st ructure of living tissues, on their genesis 
^d evolution, histologi sts and embryogenists on the one 
tanid ,'TTarijralisl5 on the other, are interested^n^th^retort 
itself, not merely in ila i-nnf,ent, s_ They find that this 
retort creates its own form through a unique series of acts 
that really constitute a history. ThiiSj^histoIo gists, em- 
bryc^eniatfi, and naturahsts bel ieve far less re adil y than 
_|AySol^sts in the pbyaico-chemica l ch aracter of vitaL 
actions;,^ 

The fact i8, neither one nor the other of these two theories, 
neither that which affirms nor that which denies the posa- 
bility of chemically producing an elementary organism, 
can claim the authority of experiment. They are both 
unverifiable, the former because science has not yet ad- 
vanced a step toward the chemical synthesis of a living 
substance, the second because there is no conceivable way 
of proving experimentally the impossibility of a fact. But 
we have set forth the theoretical reasons which prevent 
ua from likening the living being, a system closed o£f by 
nature, to the systems which our science isolates. These 

 E. B. Wibon, The Cell in DcvtlopmetU and Inherilanct, New YoA, 
1897. p. 330. 

> DMtre, LaVieetia moH, p. 43. 



^^■■BBOI 



RADICAL MECHANISM 



37 



ns have less force, we acknowledge, in the cose of a 
rudimentary organism Uke the amoeba, which hardly 
evolves at all. But they acquire more when we consider 
a complex organism which goes through a regular cycle 
of transformations. The more duration marks the hving 
fceingwith it 3 imprint, th e more obviouslj'.tlie org^iaiP 
differs I'rom a mere niecha ni am. ov er wlii£lLdur&tiQQ_glide3 
without pene liat ing. And the demonstration has moat 
force when it applies to the evolution of life as a whole, 
from its humblest origins to its highest forms, inasmuch as 
this evolution constitutes, through the unity and con- 
tinuity of the animated matter which supports it, a single 
indivisible history. Thus viewed, the evolutionist hypothe- 
sis does not seem so closely akin to the mechanistic con- 
ception of life as it is generally supposed to be. Of this 
mechanistic conception we do not claim, of course, to 
furnish a mathematical and Bn&l refutation. But the 
refutation which we draw from the consideration of real 
time, and which is, in our opinion, the only refutation 
possible, becomes the more rigorous and cogent the more 
frankly the evolutionist hypothesis is assumed. We must 
dwell a good deal more on this point. But let us first show 
more clearly the notion of life to which we are leading up. 
^T'he mechanistic explanations, we said, hold good for 
the systems that our thought artificially detaches from the 
whole. But of th e whol e itself and of the systems whi ch, 
within t his whole , seem to take after it, we cannot admit 
g prion that they are mechanically explicable, for then 
time would be useless, and even unreal. The essence of 
mechanical explanation, in fact, is to regard the future 
and the past as calculable functions of the present, and thus 
to claim that all is given. On J]iis__hypetheaia,— past, 
present jnd fu Ui lg would be op^^t a glance to a super- 
Tuiman intellect capafaiiofma^g the calculation. Indeed, 
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the scientists who have believed in the universality and 
perfect objectivity of mechanical explanations have, 
consciously or unconsciously, acted on a hypothesis of 
this kind. L aplace fonnulated it with the greatest pre- 
cision: "An intellect which at a given instant knew all 
the forces with which nature is animated, and the respective 
situations of the beings that compose nature — supposing 
the said intellect were vast enough to subject these data 
to analysis — would embrace in the same formula the motions 
of the greatest bodies in the universe and those of the 
slightest atom; nothing would be uncertain for it, and 
the future, like the past, would be present to its eyes."' 
And Du Boia-Reymond ; "We can imagine the knowledge 
flfiiature arrived at a point where the universal process 
of the world might be represented by a single mathematical 
formula, by one immense system of simultaneous differ- 
ential equations, from which could be deduced, for each 
moment, the position, direction, and velocity of every 
atom of the world. "' Hn ^^fny htm expressed the same idea 
in a more concrete form: "If the fundamental proposition 
of evolution is true, that the entire world, living and not 
living, is the result of the mutual interaction, according 
to definite laws, of the forces possessed by the molecules 
of which the primitive nebulosity of the universe was 
composed, it is no less certain that the existing world 
lay, potentially, in the cosmic vapor, and that a sufficient 
intellect could, from a knowledge of the properties of the 
molecules of that vapor, have predicted, say the state of 
the Fauna of Great Britain in 1869, with as much cer- 
tainty as one can say what will hap[>en to the vapor of 
the breath in a cold winter's day." In such a doctrine, 

 Laplace, Inlrmtudion h la thforir aitalytvjue d«f probabUitfB (CEuvtm 
■eotnpliUa, vol. vjj., Paris, 1886, p. vj.). 

'Du Bois-Reymond, Vber die Grenitn dei Naturerkennens, Leipiig, 
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still spoken of: one pronounces the word, but one 
does not think of the thing. J!QE..tilue_i3-hfir£jifipii^ed 
(rfjefficafiyv-^a d if it doe s pothi ng. it is nothing . Rad ical 
mechanism iniijlipK _ft metftphv.sic in ^-hii^h thp totality 



ol ttie real is postula ted completp in ettirnity, unH In whic h 
3^^ ap parent duration of thing s expresses merely the in- 
firroiiy Ol a m md that cannot know everything at onrp- 
tiut duration le something very different from this for 
our consciousness, that is to say, for that which is most 
indisputable in our experience. We perceive duration 
ae a Btream against which we cannot go. It is the founda- 
tion of our being, and, as we feel, the verj' substance of 
the world in which we live. It is of no use t o hold up 
b efore our eyes the d azzling prospe ct of a universal math ^ 
matic; we cannot sacnface expenp,nce tn the regiiirpmen^^ 
of a system. That la why we re j ect , rnHJpftl mpirhitni»m 

Riif ri^jj jf^l finalism is quit.ft an iinftccep tfthlp^ and for 
the same reason . The doctrine of teleology, in its extreme 
form, as we find it in Leibniz for example, implies that ( 
things and beings merely realize a programme previously 
arranged. _B ut if there is nothing unforeseen, no invention ' 
 Pr creation in the universe, time is useless again . As in the 
mechanistic hypothesis, here again it is supposed that 
all is given. Finalism thus understood is only in verted 
mec ha nism^ It springs from the same postulate, with 
this sole difference, that in the movement of our finite 
intellects along successive things, whose successiveness 
is reduced to a mere appearance, it holds in front of us the 
light with which it claims to guide us, instead of putting 
it behind. It substitutes the attraction of the future for 
the impulsion of the past. But succession remains none 
the less a mere appearance, as indeed does movement 
itself. In the doctrine of Leibniz, time Jib .induced to A 
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confused perception, rel&tive to the human standpoint, 
a perception which would vanish, Uke a rising mist, for a 
mind seated at the centre of things.^^ 

ypt fi nalisrp is nnt ^ li|c ^ mechanism, a doctrine with 
fi xed rij^d out lines. It admits of as many inflections 
•^ we lilie- The mechanistic philosophy is to be taken 
or left: it must be left if the least grain of dust, by straying 
from the path foreseen by mechanics, should show the 
gUghtfst trace of spontaneity. The doctrine of final causes, 
on the contrary, will never be definitively refuted. If 
one form of it be put aside, it will take another. Its 
principle, which is essentially psychological, is very flexible. 
It is 80 extensible, and thereby so comprehensive, that one 
accepts something of it as soon as one rejects pure mech- 
anism. The theory we shaU put forward in this book will 
therefore necessarily partake of hnalism to a certain ex- 
tent. For that reason it is important to intimate exactly 
what we are going to take of it, and what we mean to leave. 
Let us say at once that to thin out the Leibnizian Gnalism 
by breaking it into an infinite nimiber of pieces seems to 
us a step in the wrong direction. This is, however, the 
tendency of the doctrine of finahty. It fully realizes that 
if the universe as a whole is the carrj'ing out of a plan, 
this cannot be demonstrated empirically, and that even 
of the organized world alone it is hardly easier to prove 
all harmonious: facts would equally well testify to the 
contrary. Nature sets living beings at discord with one 
another, tshe everywheri- presents disorder alongside 
of order, retrogression alongside of progress. But, thou gh 

-•finnlityrftniinthf- ftftirrnpil i^Uhfr Of t^f whnlf nf mat,!, 

, of thew-hole of life, might it not yet Ix; tnie. ^ a}^ tl ^ 

__finaUsli._ gf~~eagtl ot^fthisnTultpn J^ ^pai-atRlv? Is there 

not a wonderful division of labor, a marvellous solidarity 

among tlip part.* of an organinni, perfect order in infinite 
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lexity? Does not each living being thus realize 
a plan immanent in its substance? — ^This theory con- 
aista, at bottom, in breaking up the original notion of 
finality into bits. It does n ot accept, indeed it ridicules, 
t he idea of an edernal finality ^ acc ording to which living 
beings are ordered with regard to each other: to suppose ^'^ 
the grSas iiiaile foFtHe cow, the lamb for the wolf — that is 
all acknowledged to be absurd. _ But there l a, w e are told, 
an internal finaUtv: each being i s made for itself, al l its 
parte conspire for the greatest good of the whole and are 
intelligently organized in view of that end. Such is the 
notion of finality which haa long been classic. Finalism 
has shrunk to the point of never embracing more than one 
living being at a time. By making itself smaller, it probably 
thought it would offer less surface for blows. 

The truth is, it lay open to them a great deal more. 
Radical as our own theory may appear, finalit y js "vtumnl 
pr \t. JH nothinfi; at all. 

Consider the most complex and the most harmonious 
organism. All the elements, we are told, conspire for 
the greatest good of the whole. Very well, but let us 
not forget that each of these elements may itself be an 
organism in certain cases, and that in subordinating the 
existence of this small organism to the Ufe of the great 
one we accept the principle of an exlernal finality. Tha. 
idea of a finality t hat is alw ays inte rnal is therefore s self- 
gestructiv e notion." An organism is composed of tissues, 
each o! which lives for itself. The cells of which the tissues 
made have also a certain independence. Strictly speak- 
, if the subordination of all the elements of the individ- 
to the individual itself were complete, we might contend 
that they are not organisms, reserve the name organism for 
the individual, and recognize only internal finality. But 
eveiy one knows that these elements may possess a true au- 
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tonomy. To say nothing of phagocj-tes, which push inde- 
pendence to the point of attacking the organism that 
nourishes them, or of germinal cells, which have their own 
life alongside the somatic cells — the facts of regeneration 
are enough: here an element or a group of elements sud- 
denly reveals that, however limited its normal space and 
function, it can transcend them occasionally; it may even, 
in certain cases, be regarded as the equivalent of the 
whole. 

There lies the stumbling-block of the vitalistic theories. 
We shall not reproach them, as is ordinarily done, with 
replying to the question by the question itself: the "vital 
principle" may indeed not explain much, but it is at least 
a sort of label affixed to our ignorance, so as to remind 
us of this occasionally,' while mechanism invites us to 
ignore that ignorance. But the position of vitalism is 
-rende red very difficult by the fa ct that, In uslure, there la 
DMther purel y internal finality nor a bsolutely distmct 
i ndiviJimlity. The organized elements composing the 
individual have themselves a certain individuality, and 
each will claim its vital principle if the individual pre- 
tends to have its own. But, on the other hand, the in- 
dividual itself is not sufficiently independent, not aufhciently 
cut off from other things, for us to allow it a "vital princi- 

 There are really two linen to folbw in contemporary neo>vita1ism: 
OD the one bund, the a»«rtion that pure mechiiniRni ia insufficieDt, 
which OBSumea gfe&t authority when made by such ecientistB as Driesdi 
or Reinke, for evunpUi; und, on the other hand, the bypotbeaes which 
this vitalium superpoECB on merhaniHiii (the "enlclechiea'' of DrieBch, 
and the "dominaDte" of Iteinke, etj^.l. 0( these two parts, the focmer 
ie perhaps the more interesting. See the aditiimble atudiesarDrieach— 
Die Lokalisation morpkagenrti^cfitr Vorgiinge, l«ipzig, IS09; Die organ- 
i»ekai Rtgtdatioiien, Leipzig, 1901; .\'atvrbegril}e und NaluraTleile,h«ip' 
Rig, 1904; DcT VUaligmua att Gadiichu ymd aU Lcftre. Leipng, 1005; 
and o( Reinke— Die WtU als Tat. Berlin, 1899; Einleitung 
tktontwhe Biologie, Berlio, 1901; PkHaaophie der Botanik, LeijMiig, 
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of its own. An organism such as a higher vertebrate 
the moat individuated of all organisms; yet, if we take 
ito account that it ia only the development of an ovum 
forming part of the body of its mother and of a apermato- 
zoon belonging to the body of its father, that the egg 
(i.e. the ovum fertilized) is a connecting link between the 
^two progenitors since it is common to their two sub- 
ices, we shall realize_that_si£i:y_jndMdiiaLQrganism, 
eventharoTVman, is merely a_bu d_ that has sprouted o p 
the combined body of Both its parents. Where, then, 
does the vTtaT "pfineiple oV the individual begtn_or_entiJ 
GradoaHy" we shaHle carrie3~Turther and further back, 
op to the individual's remotest ancestors: we shall find 
him solidary with each of them, solidary with that little 
mass of protoplasmic jelly which is probably at the root 
of the genealogical tree of life. Being, to a certain ejctent, 
one with this primitive ancestor, he is also sohdary with 
all that descends from the ancestor in divergent directions. 
In this sense each individual may be said to remain united 
with the totality of living beings by invisible bonds. __ _Sq , 
it is of nojise to try to r^itrict finality to the individuality 



of the living being. If there is fJnaHtym^Tie world of hfeTit", 



includes the^ whole of Jife in a si ngle ind ivisible embrace. 
TTiis'irfe common to all the living undoubtedly presents 
many gaps and incoherences, and again it is not so mathe- 
matically one that it cannot allow each being to become 
individualized to a certain degree. But it forms a single 
whole, none the less; and we have to choose between the 
out-and-out negation of finality and the hypothesis which 
co-ordinates not only the parts of an organism with the 
organism itself, but also each hving being with the col- 
lective whole of all others. 
Finality will not go down any easier for being taken 
I powder. Either the hypothecs of & finality im- 
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manent id life should be rejected as a whole, or it must 
undei^o a tre&tuieDt very different from pulvenzation. 
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mech atiisiu, is to extend too far the application ol certain 
concept^ th aC jLI 'ti imtural^tcr cjQr~intoll^^ "Originally, 
we think only in order to act. Our intellect has been 
cast in the mold of action. Speculation is a luxury, while 
action is a necessity. Now, in orde r to act^-gii-Iw gin \}y 
pro {x>siDg an end j^ wejnakg a plan, then we go on to the 
d etail of the me(^ }iflnifim w hich will bring -it.lD_pas3. This 
latter operation is possible only if we know what we can 
reckon on. We must therefore have managed to extract 
resemblances from nature, which enable us to anticipate 
the future. Thus we must, consciously or unconsciously, 
have made use of the law of causality. Moreover, the 
more sharply the idea of efficient causality is defined in 
our mind, the more it takes the form of a ?n£chanical 
causality. And this scheme, in its turn, is the more 
mathematical according as it expresses a more rigorous 
necessity. That is why we have only to follow the bent 
of our mind to become mathematicians. But, on the 
other hand, this natural mathematics is only the rigid 
unconscious skeleton beneath our conscious supple habit 
of linking the same causes to the same effects; and the usual 
object of this habit is to guide actions inspired by in- 
tentions, or, what comes to the same, to direct movements 
combined with a view to reproducing a pattern. We are 
bom artisans as we are bom geometricians, and indeed 
we are geometricians only bei^ause we are artisans. Thus 
the human Intellect, inasmuch as it is fashioned for the 
needs of human action, is an intellect which proceeds at 
the same time by intention and by calculation, by adapt- 
ing means to end.^ and by thinking out mechanisms of 
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I more and more geometrical form. Whether nature be 
conceived as an iniinense machine regulated by mathe- 
Rkalical laws, or as the realization of a plan, these two ways 
of regaiding it are only the consummation of two tendencies 
of mind which are complementary to each other, and which 
have their origin in the same vital neceasities. 

For that reason, i-adical hnalism is very near radical 
mechanism on many points. Both doctrines are r^c- 
tant to sec inJ,hej^o urHf of thin g s jj;enerally, o r even simply 
in T?ie' development of life , an uii forc-s eeable crgation of 
form. In considering reality, mechanism regards only 
ih^ aspect of similarity or repetition. It is therefore 
dominated by this law, that in nature there is only like 
reproducing like. The more the geometry in mechanism 
is emphasized, the less can mechanism admit that any- 
ining is ever created, even pure form. In so far as we are 
geometricians, then, we reject the unforeseeable. We 
might accept tt, assuredly, in ao far as we are artists, for 
art livc.^ on creation and imphc^ a latent belief in the 
spontaneity of nature. But disinterested art is a luxury, 
hke pure s[>eculation. Long before being artists, we are 
artisans; and all fabrication, however rudimentary, lives 
on Ukeness and repetition, like the natural geometry which 
serx'es as its fulcrum, Fabrication works on models 
which it sets out to reproduce; and even when it invents, 
it proceeds, or imagines itself to proceed, by a new ar- 
rangement of elements ali-eady known. Its principle 
is th at "we must have like to produce like ." IiLfilicit, 
the s trict application of thr- prinriplp nf Hnt ylitv, like tha t 
"(JThe princi ple of mechanical causality, leads to the co a- 
clusToD th at " all is given. " Both principles say the some 
thing m tkieir respective ianguages, because they respond 

L to the same need. 

k^^ Thai is why a^n they agree in doing away with time. 



p 



fm CREATIVE EVOLUTION rcHAp. 

Real duration ia that duration which gnaws on things, 
and leaves on them the mark of its tooth. If everything 
ia in time, everything changes inwardly, and the same 
concrete reality never recurs. Repetition is therefore 
possible only in the abstract: what is repeated is some 
aspect that our senses, and especially our intellect, have 
singled out from reality, just because our action, upon 
which all the effort of our intellect is directed, can move 
only among repetitions. Thus, concentrated on that 
which repeats, solely preoccupied in welding the same 
to the same, intellect turns away from the vision of time. 
It dislikes what is fluid, and solidifies everything it touches. 
We do not think real time. But we live it. because life 
transce nds i ntellect. The feehng we have of our evolution 
and of the evolution of all things in pure duration ia there, 
forming around the intellectual concept properly so-called 
an indistinct fringe that fades off into darkness. Mechan- 
iam and hnalism agree in taking account only of the bright 
nucleus shining in the centre. They foi^et that this 
nucleus has been formed out of the rest by condensation, 
and that the whole must be used, the fluid as well as and 
more than the condensed, in order to grasp the inner move- 
ment of life. 

Indeed, if the fringe exists, however delicate and in- 
distinct, it should have more importance for philosophy 
than the bright nucleus it surrounds. For it is its presence 
that enables us to affirm that the nucleus is a nucleus, that 
pure intellect is a contraction, by condensation, of a more 
extensive power. And, just because this vague intuition 
is of no help in directing our action on things, which action 
takes place exclusively on the surface of reality, we may 
presume that it is to be exercised not merely on the sur- 
face, but below. 

As eooD AS we go oid ^ the encasisigg^mj^ch radical 
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mechauisio and radical finaiJHin confine our thought, reality 
appears as a cea seles s 'irPli'''"ri'"n "f ^nt^^^'","; new, which 
tias no sooner arisen to "ipip t^" ("-"^""^ Ctum ■! hno nl- 
peady fallen Back into the pa-s t; at this .exact-DiomenUt 
falls un3er the glance oOlhe ip(piifr'f.^ fflra?^ py^ ". re ever 
turned tq^ the rtW Tnis is already the case with our 
inner life. For each of our acts we shall easily find ante- 
cedents of which it may in some sort be said to be the 
mechanical resultant. A nd it may equal ly ^'^^ ^ ""^j'^ 
tiiat each a^jon is t.hp rfftliaftt.inn nf an Jntentiqn . In 
tiiis sense mechanism is everywhere, and finality every- 
where, in the evolution of our conduct. But if our actio n 
be one that involvf^ t.h>! wb ntf nf mir pf.rqr.n ftflH is truly^ 
PUIS, it could not have been foreseen, even though its 
antecedents explain it when once it has been accomplished. 
And though it be the realizing of an intention, it differs, 
as a present and -new reality, from the intention, which 
can never aim at anything but recommencing or rear- 
ranging the past. Mechanism and finalism are there- 
fore, here, only external views of our conduct. They 
extract its intellectuality- But our conduct slips between 
them and extends much further. Once again, this does 
not mean that free action is capricious, mireasonable 
action. To behave according to caprice is to <HciIlate 
mechanically between two or more ready-made alternatives 
and at length to settle on one of them; it is no real matui^ 
ing of an internal state, no real evolution; it is merely — 
however paradoxical the assertion may seem — bending 
the will to imitate the mechanism of the intellect, k. 
conduct that is truly our own, on the c ontrar y, js that of a 
will which tlogj jiom^lfv^T"it.''rf<'it. intellect, _audjBluch, 
ren iaining itself— tha t is to sa y, evolv ing — ripens gradu ally 
into actd which the intellect will be able to resolve in- 
dpfinjtply intnjntflligihle elements without _ever reaching 
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its goal. Thfijree act is iQcommensurable with the idea, 
and its " rationality^'~must~Be~dBfined by this very in- 
commensurability, which admits the discovery of ae much 
intelligibility within it as we will. Such is the character 
of our own evolution; and .'^uch also, without doubt, that 
o^he evolution of life, 
^r Our reason, incorrigibly presumptuous, imagines itself 
possessed, by right of birth or by right of conquest, innate 
or acquired, of all the essential dements of the knowledge 
of truth. Even where it confesses that it does not know 
the object presented to it, it believes that its ignorance 
consists only in not knowing which one of ite time-honoretl 
categories suits the new object. In what drawer, ready 
to op)en, shaU wc put it? In what garment, already cut 
out, shall we clothe it? Is it this, or that, or the other 
thing? And "this," and "that," and "the other thing" 
are always something already conceived, already known. 
The, idea t hat for a new obje ct we might havT to create a 
new concept^ perhaps a new method of thinking^ is deegly 
repugnant to us. The history of philosophy is there, how- 
ever, and shows us the eternal conflict of systems, the im- 
possibility of satisfactorily getting the real into the ready- 
made garments of our ready-made concepts, the necessity 
of making to measure. But, rather than go to this ex- 
tremity, our reason prefers to announce once for all, with 
a proud modesty, that it has to do only with the relative, 
and that the absolute is not in its province. This pre- 
liminary declaration enables it to apply its habitual method 
of thought without any scruple, and thus, under pretense 
that it does not touch the absolute, to make absolute 
judgments upon everything. Plato was the first to set up 
the theory that to know the real consists in finding its 
Idea, that is to say, in forcing it into a pre-existing fi&me 
already at our disposal— as if we implicitly possessed uni- 
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venal knowledge. But thiB belief is natural to the hum an 
in tellect, alwayB engaged aa it is in^etgrrniaing,iindt!rjghat 
former heading it shal l catalo gue any ne w object; and it 
may be said that, in a certain sense, we are all bom 
Platonists. 

Nowhere is the inadequacy of this method so obvious 
■B in theories of life. If, in evolving in the direction of 
the vertebrates in general, of man and intellect in par- 
ticular, life has had to abandon by the way many elements 
incompatible with this particular mode of organization 
and consign them, as we shall show, to other lines of 
development, it is the totality of these elements that we 
must find again and rejoin to the intellect proper, in 
order to grasp the true nature of vital activity. And we 
shall probably be aided in this by the fringe of vague in- 
tuition that aurrounds our distinct— that is, intellectual 
— representation. For what can this useless fringe be, 
if not that part of the evolving principle which has not 
shrunk to the peculiar form of our oi^anization, but has 
settled around it unasked for, unwanted? It is there, 
accordingly, that we must leok-for-hints to expand the 
intellectual form of our thought ; from there shall we derive 
the impetus necessary to lift us above ourselves. To 
form an idea of the whole of life cannot consist in combin- 
ing simple ideas that have been left behind in us by life 
itself in the course of its evolution. How could the part 
be equivalent to the whole, the content to the container, 
a by-product of the vital operation to the operation itselTT 
Such, however, is our illusion when we define the evolution 
of life aa a " passage from the homogeneous to the hetero- 
geneous," or by any other concept obtained by putting 
fragments of intellect side by side. We place ourselves 
in one of the points where evolution comes to a bead — 
principal one, no doubt, but not the only one; and 
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there we do not even t&ke all we find, for of the intellect 
we keep only one or two of the concepts by which it ex- 
presses itself; and it is this part of a part that we declare 
representative of the whole, of something indeed which 
goes beyond the concrete whole, I mean of the evolution 
movement of which this "whole" Is only the present stage I 
The truth is, that to represent this the entire intellect 
would not be too much — nay, it would not be enough. 
It would be necessary to add to it what we find in every 
other terminal point of evolution. And these diverse 
and divergent elements must be considered as so many 
extracts which are, or at least which were, in their humblest 
form, mutually complementary. Only then might we 
have an inkling of the real nature of the evolution move- 
ment; and even then we should fail to grasp it completely, 
for we should still be dealing oaly with the evolved, which 
is a result, and not with evolution, itself, which is the act 
by which the result is obtained. / 

Such is the phi lo sophy of life to which we are leadinp 
up. It claims to tra ns cend both mech anism and finalism; 
but, Mwe announced at the beginning, it is nearer th e 
second doct rine than_J,he.^^. It will not be amiss to 
dwell onThis point, and show more precisely how far this 
philosophy of life resembles finalism and wherein it is 
different. 

Like radical finalism, although in a vaguer form, our 
philosophy represents the organizedjvori^_aaA_hannQQiQU8 
whole. But this harmony is far from being as perfect 
as it has been claimed to be. It admits of much discord, 
because each species, each individual even, rgtain s only 
> certain impetus from the univ ere^jgt^LilH PulsiQn and 
tends to use this energy in its own interest. In this con- 



oBiB tdapUUion . The species and the individual thus 
think only of themselves — whence arises a possible conflict 
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with other forms of life. Harmony, therefore, does no t 
^KJHt in fact: it pxista rather in principl e; I mean that 

Ie original impetus is a common impetus, and the higher 
I ascetid the stream of life the more do diverse tendencies 
pear complementary to each other. Thus the wind 
a street-corner divides into diverging currents which 
e all one and the same gust. Harmony, or rather " com- 
Ementarity." is revealed only in the mass, in tendencies 
rather than in states. Especially (and this is the point 
on which finalism has been most seriously mistaken) 
harmony is rather behind us than before. It is due to an 
identity of impulsion and not to a common aspiration. 
It would be futile to try to assign to life an end, in the 
human sense of the word. To speak of an end is tojihink 
of a pre-existing model which has only to be realised. It ^,-: 
is to suppose rfRerefore, that allTs given, and that the future 
can be read in the pres ent. It is to believe that life, in 15 
movement and in its entirety, goes to work Rke our in- 
tellect, which is only a motionless and fragmentary view 
of lifej_and which naturally takes its stand outside of time. 
Life, on the contrary, progresses and endures in time. Of 
course, when once the road has been traveled^ we can 
glance over it, mark its direction, note this in psychological 
terms and speak as if there had been pursuit of an end. 
Thus shall we speak ourselves. But, of the road which 
was going to be traveled, the human mind could have 
nothing to say, for the road has been created pari passu 
with the act of traveling over it, being nothing but the 
direction of this act itself. At ever>' instant, then, evo- 
lution must admit of a psychological interpretation which 
p^ tmm n\\T pomt ot view, the best mterpretation ; but 
thia explanation has neither value nor even flignificanc e 
CTcept retrospectively . Never could the finalistic mter- 
AtioD, such as we shall propose it, be taken for aa 
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anticipation of the Tuture, It is & puticulu mods of 
viewing the past in the light of the present. In abort, 
the claeeic conception of finality postulates at once too 
much and too little: it is both too wide and too narrow. 
In explaining life by intellect, it limits too much the mean- 
ing of life: intellect, such at least as we find it in ourselves, 
has been fashioned by evolution during the course of 
progress; it is cut out of something larger, or, rather, 
it is only the projection, necessarily on a plane, of a reality 
that po5se,sses both relief and depth. It is this more com- 
prehensive reality that true finali.sm ought to reconstruct, 
or, rather, if possible, embrace in one view. But, on the 
other hand, just because it goes beyond intellect — the 
faculty of connecting the .•^ame with the same, of per- 
ceiving and also of producing repetitions — ^this reality is 
undoubtedly creative, (. e. productive of effects in which 
it expands and transcends its own being. These effects 
were therefore not given in it in advance, and so it could 
not take them for ends, although, when once produced, 
they admit of a ratio nal interpretati on, like that of the 
manufactured article that has reproduced a mod e l. In 
short, thel-heory of final causes does not go far enough when 
it confines itself to ascribing some intelligence to nature, 
and it goes too far when it supposes a pre-existence of 
the future in the preseJit in the form of idea. And the 
second theory, which sins by excess, is the outcome of 
the first, which sins by defect, I p. place of i ntellect prop er 
must^ be substituted the more comprehensive realit y of 
yhich intellect is only the contraction, _The future than 
appears as expanding the present: it was not, therefore, 
contained in the present in the form of a represented end. 
And yet, once realized, it will explain the present as much 
aitbe pr(flent explains it, and even more; it must be viewed 
■B an end as much aa. and more than, a resuH. Our in- 




tellect has s right to consider the future abstractly from 
ha habitual point of view, being itself an abstract view 
of the cause of its own being. 

It is true that the cause may then seem beyond our 
grasp. Already the finalist theory of life eludes all pre- 
cise verification. What if we go beyond it in one of its 
directions? Here, in fact, after a necessary digression, 
we are back at the question which we regard as essential: 
can the insuffi ciency of mecha niam be proved by facta? 
We said that if this demonstration is possible, it is on con- 
dition of frankly accepting the evolutionist hypothesis. 
We_muat nOH_ahOW-that if mpphnnigm Jb JugijffjfMPnt. to 
account _f or evolution, the way of 2™^''°S 'bis insufficiency 
i8_HQt_ to stop at the_ cJassic, conception of finality^ stiD 
IflBBjto .contract or Attenuat£it,_buV-Qn-the.j!entiiri, to 
go furthe r. 

Let us indicate at once the principle of our demonstration. 
We said of life t hat, from its origin, it is thg^ntinuation 
of^one and the same, impetus, divided into divergent lines 
pi e volution. Something has grown, something has de- 
veloped by a series of additions which have been so many 
creations. This very development has brought about a 
dissociation of tendencies which were unable to grow be- 
yond a certain point without becoming mutually incom- 
patible. Strictly speaking, there is nothing to prevent 
our imagining that the evolution of life might have taken 
place in one single individual by means of a series of trans- 
formations spread over thousands of ages. Or, instead 
of a single individual, any number might be supposed, 
sQcceeding each other in a unilinear series. In both cases 
evolution would have had, so to speak, one dimension only. 
But evolution hta actually taken place through miliions 
of individuals, on divergent lines, each ending at a crossing 
from which new paths radiate, and so on indefinitely. If 
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our hypothesis is justified, if the essential causes working 
along these diverse roads are of psychological nature, they 
mufit keep something in common in spite of the divergence 
of their effects, as school-fellows long separated keep the 
same memories of boyhood. Roads may fork or by-ways 
be opened along which dissociated elements may evolve 
in an independent manner, but nevertheless it is in virtue 
of the primitive imiietua of the whole that the movement of 
the parts continues. Something of the whole, therefore, 
must abide in the parts; and this common element nnll 
be evident to us in some way, perhaps by the presence of 
identical organs in verj' different organisms. Suppose, 
for an instant, that the mechanistic explanation is the true 
one: evolution must then ha\p occurred through a series 
of accidents added to one another, carh new accident 
being preserved by selection if it is advantageous to that 
sum of former advantageous accidents which the present 
form of the living being represents. What hkelihood is 
there that, by two entirely different series of accidents 
being added together, two entirely different evolutions 
will arrive at similar results? The more two Hnea of evo- 
lution diverge, the less probability is there that accidental 
outer influences or accidental inner variations bring about 
the construction of the same apparatus upon them, es- 
pecially if there was no trace of this apparatus at the 
moment of divei^ence. But such similarity of the two 
products would be natural, on the contrary, on a hypothesis 
like ours: even in the latest channel there would be some- 
thing of the impulsion received at the source. Pure 
l(knechanism, then, would be refutable, and JmalUy, in the 
y \Jspeci^ jense Jn which we understand it, would be denum - 
 , J .-((rn^//! t'ti a Q^iQ.injispect, if_H could be prov ed that li fe may 
R(p manu/arlitrfi_lhf l ike ap part ^us. by unlike mean s, on di- 
vergent lines of evolution; and the strength of the proof 
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ytmld be proportionai boOj l(i the. div(rrg/>i\ r y hp.hnfjm. lf ] f 
lines of evolution thus chosen and t o 'f'" '■n^jj^pfy nf (f^^ 
nmilar stmclwes found in them. 

It will be said that resemblance of structure is due to 
leness of the general conditions in which life has evolved, 
id that these permanent outer conditions may have 
posed the same direction on the forces constructing 
If or that apparatus, in spite of the diversity of transient 
iter influences and accidental inner changes. We are 
of course, blind to the r61e which the concept of 
iplatum plays in the science of to-day. Biologists cer- 
tainly do not all make the same use of it. Some thin k 
t he outer conditions capable of causing change in organ - 
isms in a dir ect manner, in a definite direction, throu gh 
^^sico-chemical alterations induced by them in the liv- 

i^Subs tance: SUdh_i_S the h yp'lfllffi'?' "^ TTimpr^ fnr PVHmpP 

Others, more faithful to the spirit of Darwinism, believe 
the influftncp nf conditions works indirectly orJy, through 
favoring, in the struggle for life, those representatives of a 
species which the chance of birth has best adapted to the 
environment. In other words, some attribute a positive 
inSuence to outer conditions, and say that they actually 
give rise to variations, while the others say these conditions 
have only a riegative influence and merely diminate varia- 
tions. But, in both cases, the outer conditions are sup- 
posed to bring about a precise adjustment of the organism 
I'to its circumstances. Both parties, then, will attempt 
to explain mechanically, by adaptation to similar condi- 
tions, the similarities of structure which wc think are the 
strongest argument agaiast meehani.'im. So we must at 
once indicate in a general way, before passing to the detail, 
why explanations from "adaptation" seem to us insufficient. 
Let us first remark that, of the two hypotheses just 
i, the latter is the only one which is not equivocal. 
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The Darwinian idea of adaptation by automatic cUmiDa- 
tion of the unadapted is a simple and clear idea. But, 
just because it attributes to the outer cause which con- 
trols evolulioD a merely negative infiuence, it hai gmt 
difficulty in accounting for the progressive and, so to say, 
rectilinear development of complex apparatus such as we 
are about to examiDe. How much greater will this diffi- 
culty be in the case of the similar structure of two extremely 
complex organs on two entirely diETerent lines of evolutionl 
An accidental variation, however minute, implies the 
working of a great number of small physical and chemical 
causes. An accumulation of accidental variations, such 
as would be necessary to produce a complex structure, 
requires therefore the concurrence of an almost infinite 
'number of infinitesimal causes. Why s hould th«e_caiiflfiB, 
cntirely^accidenlal, recur the same, and in the eamejjcjJer, 
»L.diffcrcnr gmnts-trf-spaee-and "time?" No one will hold 
that this is the case, and the Darwinian himself will probably 
merely maintain that identical effects may arise from 
different causes, that more than one road leads to the same 
spot. But let us not be fooled by a metaphor. The place 
reached does not give the form of the road that leads there; 
while an organic structure is just the accumulation of 
those small difTerencee which evolution bos had to go 
through in order to achieve it. The struggle for life and 
natural selection can be of no use to us in solving this 
part of the problem, for we are not concerned here with 
what has perished, we have to do only with what has 
survived. Now, we see th at ide ntical structures have 
been fonned on independent lines of evolution by a gradual 
accumulation of effec ts. Hb'w~can accidental causes, 
occurring in an accidental order, be supposed to have 
repeatedly come to the same result, the causes bang in- 
finitely numerous and the effect infinitely complicated? 
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The principle of m echanism i s t hat "the aame caua ea 
prnfliipp_ thp sftnip pffpi^ts ." This priaciple, of course, does 
not always imply that the 3ame effects must have the same 
causes; but it does Involve this consequence in the particu- 
lar case in which the causes remain visible in the effect 
that they produce and are indeed its constitutive elements. 
That two walkers starting from different points and wan- 
dering at random should finally meet, is no great wonder. 
But that, throughout their walk, they should deecnbe 
two identical curves exactly auperposable on each other, 
is altogether unlikely. The improbability will be the 
greater, the more complicated the routes; and it will 
become impossibility, if the zigzags are infinitely com- 
plicated. Now, what is this complexity of sigzags as 
compared with that of an organ in which thousands of 
different cells, each being itself a kind of organism, are 
arranged in a definite order? 

Let us turn, then, to the other hypothesis, and see how 
it would solve the problem. Adaptation, it says, is no t 
merely elimination of the unadapted; it is due to the posi- 
five m Huence of outer c onditiona that have molded th e 
organia m onj ^eir own form . This tinie, siniilarity of 
effects will be explained by similarity of cause. We shall 
remain, apparently, in pure mechanism. But if we look 
cloeely, we shall see that the explanation is merely verbal, 
that we are again the dupes of words, and that the trick 
of the solution consists in taking the term "adaptation" 
in two entirely different senses at the same time. 

If I pour into the same glass, by turns, water and wine, 
the two liquids will take the same form, and the sameness 
in fonn will be due to the sameness in adaptation of content 
to container. Adaptatiop , hprp, really means mechanica ]_ 
a djustment. The reason is that the form to which the 
OMttcr has adapted ilself was there, ready-made, and 
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has forced its own shape on the matter. But, in the 
adaptation of an organism to the circumstancea it has to 
live in, where is the pre-existing form awaiting its matter? 
The circumstances are not a mold into which lifp ia jpfifii^pff 
and whose foiro life adopts: this is indeed to be fooled by 
a metaphor. There is no form yet, and the life mufit 
^ rrpAtp ft form fnrjf.a pjf , sijited to the circumata ncea which 
* t^y mnAp ffir it. It will have to make the best of these 
circumstances, neutralize their inconveniences and utilize 
their advantages — in short, respond to outer actiona by 
b uilding up a machine which h as no re semblance to them. 
'■ Such adapting is not repeating, bu t replyir^ , — an entireiy " 
different thing. U there is atill^daptation, it will be in 
the sense in which one may say of the solution of a problem 
of geometry, for example, that it is adapted to the con- 
ditions. I grant indeed that adaptation so understood 
explains why different evolutionary processes result in 
eimilar forms: the same problem, of course, calls for the 
same solution. But it is necessary then to introduce, 
as for the solution of a problem of geometry, an intelligent 
activity, or at least a cause which behaves in the same way. 
This is to bring in finality again, and a finality this time 
more than ever charged with anthropomorphic elements, 
In a word, j jthe ad aptation is pa.s3ivp ^ ^t is mere repetition 
in the relief of Wha t^th^ cnndit.innq givp in thp mnJA^ ]t. 
will build u p nothi n g that one tnea to make jt -build: and 
if.it JR arti"?, "ftp fi N°-"f p«pnndip C- b y a calculated solu- 
tion to the problem which is aft rmt. In thp pnnHit.lnnaj 
t l^t ifl goin R fiirthpr than ""' ^'" — *J^ fnr, indepd , in_ niir 
op inion— da the dir ectio n we indicated in the beginning . 
But the truth is that there is a surreptitious passing from 
one of these two meanings to the other, a flight for refuge 
to the first whenever one i-i about to be caught infiagranie 
delicto of finalism by employing the second. It is really 
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the second which serves the usual practice of science, but 
it is the first that generally provides its philosophy. In 
any particular case one talks as if the process of adaptation 
were an effort of the organism to build up a machine 
capable of turning external circumstances to the best 
possible account: then one speaks of adaptation in general 
as if it were the very impress of circumstances, passively . 
received by an indifferent matter. \ J 

But let us come to the examples. It would be interest- 
ing first to institute here a general comparison between 
plants and animals. One cannot fail to be struck with the 
parallel progress which has been accomplished, on both 
sides, in the direction of sexuality. Not only is fecunda- 
tion itself the same in higher plants and in animals, since 
it consists, in both, in the union of two nuclei that differ 
in their properties and structure before their union and 
immediately after become equivalent to each other; but 
the preparation of sexual dements goes on in both under 
like conditions : it consists essentially in the reduction of the 
number of chromosomes and the rejection of a certain 
quantity of chromatic substance.' Yet vegetables and 
animals have evolved on independent lines, favored by 
unlike circumstances, opposed by unhke obstacles. Here 
are two great series which have gone on diverging. On 
cither line, thousands and thousands of causes have com- 
bined to determine the morphological and functional 
evolution. Yet these infinitely complicated causes have 
been consummated, in each .series, in the same effect. And 
this effect could hardly be called a phenomenon of "adapt- 
ation": where is the adaptation, where is the pressure 
of external circumstances? There is no striking utility 

> P. Gu^rin, Lt» Connaiuances actuelUa sur la ffcondation ehet Im 
^ntrogamix. Parii, 1004, pp. 144-148. Cr. Delage, L'HtrtdiU. 
Sbd edition, L903, pp. 140 B. 



60 



CREATIVE EVOLUTION 



in sexual generation; it has been interpreted in the most 
diverse ways; and some very acute enquirers eran regard 
the sexuality of the plant, at least, as a luxury which nature 
might have dispensed with." But we do not wish to dwell 
on facts so disputed. The ambiguity of the term " adapta- 
tion," and the necessity of transcending both the point 
of view of mechanical causality and that of anthropomor- 
phic finality, will stand out more clearly with simpler 
examples. At all times the doctrine of finality has laid 
much stress on the marvellous structure of the eenae- 
orgaas, in order to Uken the work of nature to that of an 
intelligent workman. Now, since these organs are found, 
in a rudimentary state, in the lower animals, and since 
nature offers us many intermediaries between the pig- 
ment-spot of the simplest organisms and the infinitely 
coraplex eye of the vertebrates, it may just as well be 
alleged that the result has been brought about by natural 
selection perfecting the organ automatically. In short, 
if there is a case in which it seems justifiable to invoke 
adaptation, it is this particular one. For there may be 
discussion about the function and meaning of such a thing 
as sexual generation, in so far as it is related to the con- 
ditions in which it occurs; but the relation of the eye to 
light is obvious, and when we call this relation an adapta- 
tion, we must know what we mean. If, then, we can show, 
in this privileged case, the insufficiency of the principles 
invoked on both sides, our demonstration will at once 
have reached a high degree of generality. 

Let us consider the example on which the advocates 
of finality have always insisted: the structure of such 
an organ as the h uman eye . They have had no diffi- 

' MObiiw, Bmtriiffe ear Lthre ton rf«r Portpjianrung d*r Gew'dehMf, 
Juia. 1897, pp, 203-206 in particular, Ct. HartoB."Siirl*i' p1i*nom%nM 
d* reprodiictwn" (Anntf Inalogiqut, IfflS, pp. 707-7011). 
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culty in showing that Id this extremely complicated ap- 
paratus all the elements are marvelously co-ordinated. 
In order that vision shall operate, says the author of a well- 
known book on Fin<d Causes, "the sclerotic membrane 
must become transparent in one point of its surface, so 
u to enable luminous rays to pierce it ... ; the cornea 
correspond exactly with the 0[jening of the socket 
behind this transparent opening there must be 
refracting media . . .; there must be a retina' at the 
extremity of the dark chamber . . .; perpendicular to 
the retina there must be an innumerable quantity of trans- 
parent cones permitting only the light directed in the line 
of thrar axes to reach the nervous membrane,"' etc. etc. In 
reply, the advocate of final causes has been invited to 
assume the evolutionist hypothesis. Everythin g '^ "'*''- 
veloufl, indeed, if one con side r an eye like oura, in whi ch 

th oUSandg gl pipmpnta nm nn^ivlinBt.wj jj^ g, sinp;lp fiinptin[j 

But take the function at its origin, in the Infusorian, where 
it is reduced to the mere impressionability (almost purely 
chemical) of a pigment-spot to light: this function, pos- 
sibly only an accidental fact in the beginning, may have 
brought about a slight complication of the organ, which 
again induced an improvement of the function. It may 
have done this cither directly, through some unknown 
mechanism, or indirectly, merely through the effect of 
the advantages it brought to the living being and the hold 
it thus offered to natural selection. Thus the progressive 
formation of an eye as well contrived as ours would be 
explained by an almost infinite number of actions and re- 
actions between the function and the organ, without the 
intervention of other than mechanical causes. 

The question is hard to decide, indeed, when put di- 

• Paul Janet, Let Cavaei finalai, Paris, 1876, p. 83. 
Ibid. p. 80. 
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rectly between the function and the organ, as is done tn 
the doctrine of bnality, as also mechanism itself does. For 
organ and function are tenns of different nature, and each 
conditions the other so closely that it is impossible to say 
a priori whether in expressing their relation we should 
begin with the first, as does mechanism, or with the second, 
as finalism requires. But the discussion would take an 
entirely different turn, we think, if we began by comparing 
together two terms of the same nature, an organ with 
an organ, instead of an organ with its function. In this 
case, it would be possible to proceed little by little to a 
solution more and more plausible, and there would be 
the more chance of a successful issue the more resolutely 
we assumed the evolutionist hypothesis. 

Let us place side by side the eye of a vertebrate and 
that of a mollusc such as the common Pecten. We find 
the same essential parts in each, composed of analogous 
elements. The eye of the Pecten presents a retina, a 
cornea, a lens of cellular structure like our own. There 
is even that peculiar inversion of retinal elements which 
is not met with, in general, in the retina of the inverte- 
brates. Now, the origin of molluscs may be a debated 
question, but, whatever opinion we hold, all are agreed 
that molluscs and vertebrates separated from their common 
parent-stem long before the appearance of on eye so com- 
plex as that of the Pecten. Whence, then, the structural 
analogy? 

Let us question on this point the two opposed systems 
of evolutionist explanation in turn — the hypo thesis of 
purely accidental variationSi _aad that of a._variatiDn di- 
rected_in^ definite way under the influence of external 
conditicms. 

The first, as iB well known, is presented to-day in two 
quite different forms. Darwin s poke of very 8lij^t_v»n- 
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iionfl being accumulated by natural selection. He was 
not ignorant of the facts of sudden variafionTbut he thought 
these "sports," as he calltKl thero, were only monstrosities 
incapable of perpetuating themselves; and he accounted 
for the g enesis of species by an accumulation nf inRennQj le 
Variati.a Hfltl_ Such is still the opinion of many naturalists. 
It is tending, however, to give way to the opposite idea 
that a new species cornea into bein^' all at, nnr^^. by thR 
si multaneous appeara nce of seve ral- new characters, all 
SQ tncwhat different from t.hp prpv-inna fnipa This latter 
hypothesis, already proposed by various authors, notably 
by Bateson in a remarkable book,' has become deeply 
^gnificant and acquired great force since the striking ex- 
periments of Hugo de \'ries. This botanist, working on 
the (Enothera Lamarckiana, obtained at the end of a few 
generations a certain number of new species. The theory 
he deduces from his experiments is of the highest interest. 
Species pass t hrough alternate periods of stability ^d 
tn^l_ormation! WherTthe period of "mutability" occurs, 
unexpected forms spring forth in a great number of differ- 
ent directions.' — We will not attempt to take sides be- 
tween this hypothesis and that of insensible variations. 
Indeed, perhaps both are partly true. We wish merely 
point out that if the variations invoked are accidental, 
do not, whether small or great, account for a similar- 
ity of structure such as we have cited. 

Let us assume, to begin with, the Darwinian theory of 
insensible variations, and suppose the occurrence of small 
differences due to chance, and continually accumulating. 

' Darwin, Origin o/ Speeia, chup. ii. 

 BataaoD, MaUrial* for the Study of Variation, London, 1894, e»- 
pMi&Uy pp. 567 B. Cf. Scott, "VariatioDs and Mutations" (.InierKOn 
Jottmat of Scimce, Nov. IS94). 

* De VrJM, Die MulationatKtorie, Leipzig, 1901-1S03. Of., bjr tbe 
• autbor, Spetif and Yiviaia, Chicago, 1905. 
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It must not be forgotten that all the parts of an organism 
are necessarily coordinated. Whether the function be 
the effect of the organ or its cause, it matters little; one 
point is certain — the organ will be of no use and will not 
give selection a hold unless it functions. However the 
minute structure of the retina may develop, and however 
complicated it may become, such progress, instead of 
favoring vision, will probably hinder it if the visual centres 
do not develop at the same time, as well as several parts of 
the visual organ itself. If the variations are accidental, 
how can they ever agree to arise in every part of the organ 
at the same time, in such way that the organ will con- 
tinue to perform its function? Darwin quite understood 
this; it is one of the reasons why he regarded variation 
as insensible.' For a difference which arises accidentally 
at one point of the visual apparatus, if it be very slight, 
will not hinder the functioning of the organ; and hence 
this first accidental variation can, in a sense, wait for comple- 
mentary variations to accumulate and raise vision to a 
higher degree of perfection. Granted; but while the 
insensible variation does not binder the functioning of 
the eye, neither does it help it, so long as the variations 
that are complementary do not occur. How, in that case, 
can the variation be retained by natural selection? Un- 
wittingly one will reason as if the slight variation were a 
toothing stone set up by the organism and reserved for a 
later construction. This hypothesis, 50 little conformable 
to the Darwinian principle, is difficult enough to avoid 
even in the case of an organ which has been developed along 
one single main line of evolution, e.g. the vertebrate eye. 
But it is absolutely forced upon us when we observe the 
likeness of structure of the vertebrate eye and that of the 
molluscs. How cou l d th e jame small variations, incal- 

1 Darwin, Orijjiti 0/ Speeiet, chap, vi. 
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' cul&ble in number, have ever occurred in the same 
on two inde pendent lines o revol ution, if they were purely 
acciden tal?. And how could they have been preserved 
by selection and accumulated in both cases, the same in 
the same order, when each of them, taken separately, 
was of no use? 

Let us turn, then, to the hypothesis of s udden ,yana- 
^Ds, and see whether it will solve the problem. It cer- 
tainiylessens the difficulty on one point, but it makes it 
much worse on another. If the eye of the mollusc and 
that of the vertebrate have both been raised to their 
present form by a relatively small number of sudden 
leaps, I have less difficulty in understanding the resemblance 
of the two organs than if this resemblance were due to 
an incalculable number of infinitesimal resemblances 
acquired successively: in both cases it is chance that 
operates, but in the first case chance is not required to 
work the miracle it would huve to [trrform in the secouii. 
Not only is the number of resemblances to be added some- 
what reduced, but I can also understand better how each 
could be preserved and added to the others ; for the ele- 
mentary variation is now considerable enough to be an 
advantage to the living being, and so to lend itself to 
the play of selection. But here there arises another 
problem, no less formidable, viz., how do all the parte 
of the visual apparatus, suddenly changed, remain so 
well coordinated that the eye continues to exercise its 
fimction? For the change of one part alone will make 
vision impossible, unless this change is absolutely infinitesi- 
mal. The parts must then all ''hft"|^'* »t. npce, e ach con - 
sulting the others. I agree that a great number of un- 
coordinated variations may indeed have arisen in less 
fortunate individuals, that natural selection may have 
eliminated these, and that only the combination fit to 
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endure, capable of preserving and improving vision, has 
survived. Still, this combination had to be produced. 
And, supposing chance to have graiitat this favor once, 
can we admit that it repeats the self-aame favor in the 
course of the history of a species, so as to give rise, every 
time, all at once, to new complications niarveloualy r^u- 
lated with reference to each other, and so related to former 
complications as to go further on in the same direction? 
How, especially, can we suppose that by a series of mere 
"accidents" these sudden variations occur, the same, 
in the same order, — involving in each case a perfect har- 
mony of elements more and more numerous and complex — 
along two independent lines of evolution? 

The law of correlation will be invoked, of course; Dar- 
win himself appealed to it.' It will be alleged that a 
change is not localized in a single point of the organiam, 
but has its necessary recoil on other points. The ex- 
amples cited by Darwin remain classic: white cats with 
blue eyes are generally deaf; hairless dogs have imperfect 
dentition, etc. — Granted; but let us not play now on the 
word " correlation. " A collective whole o f solidary changes 
is one thing, a syst em of (rtmflrmrvkiTy rhangrr rhnnj;r" 
BO coordinated as to keep up and e ven im ^royf; thp f'ir''1i''n- 
ing of_i£ ~OTgaii under mo^e"comphcated _c""Hit.in^^ft— is 
another. That an anomaly of the pilous system should 
be accompanied by an anomaly of dentition is quite 
conceivable without our having to call for a special princi- 
ple of explanation; for hair and teeth are similar forma- 
tions,' and the same chemical change of the germ that 
hinders the formation of hair would probably obstruct 



 Darwin, Origin of Speciet, chap. i. 

 On this homologj of h&ir and teeth, aee Brandt, "Uber . . . eine 
mutmauliche Homologie der Haare und Zaboe'- (fitol. CetUtaU>latt, 
tqI. xviii., 1B98, eepecially pp. 262 S.). 
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lat of teeth: it may be for the same sort of reason that 
white cats with blue eyes are deaf. In these different 
examples the "correlative" changes are only solidary 
changes {not to mention the fact that they are really 
lesions, namely, diminutions or suppressions, and not 
additions, which makes a great difference). But when we 
speak of "correlative" changes occurring suddenly in 
the different parts of the eye, we use the word in an entirely 
new sense: this time there ia a whole set of changes not 
only simultaneous, not only bound together by community 
of origin, but so coordinated that the organ keeps on per- 
forming the same simple function, and even performs it 
better. That a change in the germ, which influences the 
formation of the retina, may affect at the same time also 
the formation of the cornea, the iris, the lens, the visual 
centres, etc., I admit, if necessary, although they are forma- 
tions that differ much more from one another in their 
ori^nal nature than do probably hair and teeth. But 
that all these simultaneous changes should occur in such 
B way as to improve or even merely maintain vision, this 
is what, in the hypothesis of sudden variation, I cannot 
admit, unless a mysterious principle is to come in, whose 
duty it is to watch over the interest of the function. But 
this would be to give up the idea of "accidental" variation. 
In reality, these two senses of the word "correlation" are 
often interchanged in the mind of the biologist, just like 
the two senses of the word "adaptation." ,\nd the con- 
fusion is almost legitimate in botany, that science in which 

le theory of the formation of species by sudden variation 
on the firmest experimental basis. In vegetables, 
iction is far less narrowly hound to form than in animals. 
Even profound morphological differences, such as a change 
in the form of leaves, have no appreciable influence on 
the exemae of function, and so do not require a whole 
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system of complementary changes for the plant to remaia 
fit to survive. But it is not so in the animal, especially 
in the case of an organ like the eye, a very complex struc- 
ture and very delicate function. Here it is impossible 
to identify changes that are simply solidary with changes 
which are also complementary. The two senses of the 
word "correlation" must be carefully distinguished; it 
would be a downright paralogism to adopt one of them 
in the premisses of the reasoning, and the other in the con- 
clusion. And this is just what is done when the principle 
of correlation is invoked in explanations of detail in order 
to account for complementary variations, and then cor- 
relation in general is spoken of as if it were any group of 
variations provoked by any variation of the germ. Thus, 
the notion of correlation is first used in current science 
as it might be used by an advocate of finality; it is under- 
stood that this is only a convenient way of expressing one- 
self, that one will correct it and fall back on pure mechan- 
ism when explaining the nature of the principles and turn- 
ing from science to philosophy. And one does then come 
back to pure mechanism, but only by giving a new meaning 
to the word "correlation" — a meaning which would now 
make correlation inapplicable to the detail it is called 
upon to explain. 
To sura up, if the accidental variations that bring ab out 
jrk evolution are insensible vftriftt.innSj_Rn]TiP gfwvl gnniiis must 
' he appeal M^"t&^ tSe.geiiIig-Qf_tLb: P f'l l 'ir B ppecjps— in prdCT 
to preserve and accumulate these variations, for selection 
vnH not look after this. If, on the other hand, the acci- 
dental variations are sudden, then, for the previous function 
to go on or for a new function to take its place, all the 
changes that have happened together must be comple- 
mentary. So we have to fall back on the good genius 
again, this time to obtain the convergence of simultaneous 
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changea, as before to be aaaured of tm^astiiiiuii ^of di- 
rect ion of suc cessi ve variations. But in neither case can 
parallel development of the same complex structures on 
independent lines of evolution be due to a mere accu- 
mulation of accidental variations. So we come to the 
second of the two great hypotheses we have to examine. 
Supflaae-the-Variati ona are due, not to accidental a nd inner 
c auses , but to the direct influence of outer c ify""'"^'^"''p« 
Let us see what bne we should have to take, on this hypothe- 
loa, to account for the resemblance of eye-structure in 
two series that are independent of each other from the 
phylogenetic point of view. 

Though molluscs and vertebrates have evolved separately, 
both have remained exposed to the influence of light. And 
light is a physical cause bringing forth certain definite effects. 
Acting in a continuous way, it has been able to produce 
a continuous variation in a constant direction. Of courae 
it is unlikely that the eye of the vertebrate and that of the 
mollusc have been built up by a series of variations due to 
simple chance. Admitting even that light enters into 
the case as an instrument of selection, in order to allow 
only useful variations to persist, there is no possibility 
that the play of chance, even thus supervised from with- 
out, should bring about in both cases the same juxta- 
position of elements coordinated in the same way. But it 
would be different supposing that light acted directly on the 
organized matter so as to change its structure and some- 
how adapt this structure to its own form. The resemblance 
of the two effects would then be explained by the identity 
of the cause. The more and more complex eye would be 
something like the deeper and deeper imprint of light on a 
matter which, being organized, possesses a special aptitude 
for receiving it. 

But can an organic structure be likened to a n imprint ? 
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We have already called attention to the ambiguity of 
the term "adaptation." The gradual comp lication of a 
form wh i ch ia ^eing_bett ^ and better adapted to the m old 
of outward cir cumstancea is one thlrig, the increaain)i;ly 
_CMaplex structure of an instrumept wh ich derives more and 
more advantage from these ci rcumstances is another . In 
the former case, the matter merely receives an imprint: 
in the second, it reacts positively, it solves a problem. Ob- 
viously it is this second sense of the word "adapt" that 
is used when one says that the eye has become better and 
better adapted to the influence of light. But one passes 
more or less unconsciously from this sense to the other, and 
a purely mechanistic biology will strive to make the passive 
adaptation of an inert matter, which submits to the in- 
Suence of its environment, mean the same as the active 
adaptation of an organism which derives from this in- 
fluence an advantage it can appropriate. It must be 
owned, indeed, that Nature herself appears to invite our 
mind to confuse these two kinds of adaptation, for she 
usually begins by a passive adaptation where, later on, 
she will build up a mechanism for active response. Thus, 
in the case before us, it is unquestionable that the first 
rudiment of the eye is found in the pigment-spot of the 
lower organisms; this spot may indeed have been pro- 
duced physically, by the mere action of light, and there are 
a great number of intermediaries between the simple spot 
of pigment and a complicated eye like that of the verte- 
brates. — But, from the fact that we pass from one thing 
to another by degrees, it does not follow that the two 
things are of the same nature. From the fact that an 
orator falls in, at first, with the passions of his audience 
in order to make himself master of them, it will not be 
concluded that to follow is the same as to lead. Now, hv- 
ing matter seems to have no other means of turning cir- 




them passively at the outset. Where it has to direct a 
movement, it begins by adopting it. Life proceeds bv 
i nsinuation. The intermediate degrees between a pig- 
ment-spot and an eye are nothing to the point: however 
numerous the degrees, there will still be the same interval 
between the pigment-spot and the eye as between a photo- 
graph and a photographic apparatus. Certainly the photo- 
graph has been gradually turned into a photographic 
apparatus; but could light alone, a physical force, ever 
have provoked this change, and converted an impression 
left by it into a machine capable of using it? 

It may be claimed that considerations of utihty are 
out of place here; that the eye is not made to see, but that 
we sec because we have eyes; that the organ is what it is, 
and " utility " isa word by which we designate the functional 
effects of the structure. But when I say that the eye 
"makes use of" light, I do not merely mean that the eye 
is capable of seeing; I allude to the very precise relations 
that exist between this organ and the apparatus of lo- 
comotion. The retina of vertebrates is prolonged in an 
optic nerve, which, again, is continued by cerebral centres 
connected with motor mechanisms. Our eye makes use 
of light in that it enables us to utilize, by movements of 
reaction, the objects that we see to be advantageous, and 
to avoid those which we see to be injurious. Now, of 
I course, as bght may have produced a pigment-spot by 
1' physical means, so it can physially determine the move- 
Dients of certain organisms; ciliated Infusoria, for in- 
I stance, react to light. B ut no one w ould bold that th e 
ifluence of light has physically caused the formation of 
r lisrvons s>'slem, of a muscular^y stem. oi an osseoua , 
lyfiteni; all thi ngglvhich~are c ontinuous with the apparatus 
r vision m vertebrate animals ._ The truth is, when one 



72 



CREATIVE EVOLUTION 



[CHAP. 



speaks of the gradual formation of the eye, and, still more, 
when one takes into account all that is inseparably con- 
nected with it, one brings in something entirely different 
from the direct action of light. One implicitly attributes 
to organised matter a certain capacity sui generis, the 
mysterious power of building up very complicated machines 
to utilize the simple excitation that it undergoes. 

But this is just what is claimed to be unnecessary. 
Physics and chemistry are said to give us the key to every- 
thing. Elmer's great work is instructive in this respect. 
It is well known what persevering effort this biolo^st 
has devoted to demonstrating that transfor mation J s 
brought about by the in fluence of the extemaljui-lhe-in- 
temal, continuo usly exertedin the same dircctioa, and 
n ot, as D arwin held, by accidental y^atiana. His theory 
rests on observations of the highest interest, of which the 
atarting-point was the study of the course followed by 
the color variation of the skin in certam lizards. Before 
this, the already old experiments of Dorfmeister had 
shown that the same chrysalis, according as it was sub- 
mitted to cold or heat, gave rise to very different butter- 
flies, which had long been regarded as independent species, 
Vanessa Uvana and Vanessa prorsa: an intermediate tem- 
perature produces an intermediate form. We might class 
with these facta the important transformations observed 
in a little crustacean, Artemia salina, when the salt of 
the water it lives in is increased or diminished.' In thes e 
various experiments the e xternal agent seems t o act aa a 
cause of transformation. But what does the word "cause" 



< It •eema, from later obaervationi, that the transfomiKtioD of 
Artemia is a more complex phefiomenon than was first suppaaed. 
See on thia lubject Samter and Ueymons. "Die Variatioii bei Artemia 
Saliba'' (Anhang ru 4tn AbhaiuUunyen dtr k. pmiuuehen Akad. der 
Wi4*enttha/ten, 1902), 



I me 



ORTHOGENESIS 




mean here? Without undertaking an exhaustive analysis 
of the ideajjLcausaUty, we will merely remark t hat thret; 
v ery diEFerent meanings of this term a re_commgnlyL_con- 
fused! A cause may act by ipiyeUin^ , r ^leasin^, or utis. 
winding . The billiard-ball, that strikes another, deter- 
mines its movement by impelling. The spark that explodes 
the powder acta by releasing. The gradual relaxing of 
the spring, that makes the phonograph turn, unwinds the 
melody inscribed on the cylinder: if the melody which ia 
played be the effect, and the relaxing of the spring the 
cause, we must say that the cause acts by unwinding. 
W?^at distinguLshps t.hpsp t hree cases from each other is 
the peater or less sQlidarit^pt.wfPti therfln-se and tne eHHT . ' 
In the fi ^t . the quantity and quality of the effect vary 
with the quantity and quality of the cause. In th e second, 
neither quality nor quantity of the effect varies with quality 
and quantity of the cause: the effect is invariable. In 
the third , the quantity of the effect depends on the quantity 
of the cause, but the cause does not inHuence the quality of 
the effect : the longer the cylinder turns by the action 
of the spring, the more of the melody I shall hear, but the 
nature of the melody, or of the part heard, does not depend 
on the action of the spring. Only in the first case, really, 
does cause explain effect; in the others the effect is more 
or less given in advance, and the antecedent invoked is — 
io different degrees, of course — its occasion rather than 
its cause. Now, in saying that the saltness of the water 
is the cause of the transformations of .Vrtemia, or that the 
degree of temperature determines the color and marks 
of the wings which a certain chrysahs will assume on be- 
coming a butterfly, is the word "cause" used in the first 
sense? Obviously not : causality has here an intermediary 
sense between those of unwinding and releasing. Such, 
l_JDdeed, seems to be Elmer's own meaning when he speaks 
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of the "kaleidoscopic" character of the variation,' or 
when he says that the variation of organized matter works 
in a definite way, just as inorganic matter crystaUizes in 
definite directions." And it may be granted, perhaps, 
that the process is a merely physical and chemical one in 
the case of the color-changes of the skin. But if this sort 
of explanation is extended to the case of the gradual forma- 
tion of the eye of the vertebrate, for instance, it must be 
supposed that the physico-chemistry of living bodies is 
such that the influence of light has caused the organism 
to construct a progressive series of visual apparatus, all 
extremely complex, yet all capable of seeing, and of seeing 
better and better.* What more could the most confirmed 
finahst say, in order to mark out so exceptional a physico- 
chemistry? And will not the position of a mechanistic 
philosophy become still more difficult, when it is pointed 
out to it that the egg of a mollusc cannot have the same 
chemical composition as that of a vertebrate, that the 
organic substance which evolved toward the first of these 
two forms could not have been chemically identical with 
that of the substance which went in the other direction, 
and that, nevertheless, under the influence of light, the 
same organ has been constructed in the one case as in 
the other? 

The more we reflect upon it, the more we shall see that 
this production of the same effect by two different ac- 
cumulations of an enormous number of small causes is 
contrary to the principles of mechanistic philosophy. 
We have concentrated the full force of our discussion upon 
an example drawn from phylogenesis. But ofltDgeaEaia. 
would have furnished us with facts no less cogent. Fjvejy 

' Eime-, OriliogeneiU der Schmetlerlinge. Leipzig, 1807, p. 24. d. 
Die EntiUhurul der Arten, p. S3. 

' Eimer. DU Emttehung der Arttn, Jena, 1888, p. 25. 

' Ibid. pp. 165 a. 
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moment, right before our eyes, nature arriyeB at identical 
r esults, in sometimes iieisbboriDg species, by entirely 
different embryogcaic [jrocesses - Obser\-ation9 of "heter- 
oblastia" have multiplied in late years," and it has been 
necessary to reject the almost classical theory of the 
specificitj^of embryonic gills. Still keeping to our compari- 
son between the eye of vertebrates and that of molluscs, 
we may point out that the retina of the vertebrate is 
produced by an expansion in the rudimentary brain of 
the young embryo. It is a regular nervous centre which 
has moved toward the periphery. In the mollusc, on the 
contrarj-, the retina is derived from the ectoderm directly, 
and not indirectly by means of the embryonic encephalon. 
Quite different, therefore, are the evolutionary processes 
which lead, in man and in the Pecten, to the development 
of a like retina. But, without going so far as to compare 
two oi^anisms so distant from each other, we might reach 
the same conclusion simply by looking at certain very 
curious facts of regeneration in one and the same organism. 
If the crystalline lens of a Triton be removed, it is re- 
generated by the iris,' Now, the original lens was built 
out of the ectoderm, while the iris is of mesodermic origin. 
What is more, in the Salamandra macidata, if the lens be 
removed and the iris left, the regeneration of the lens takes 
place at the upper part of the iris; but if this upper part 
of the iris itself be taken away, the regeneration takes 
place in the inner or retinal layer of the remaining repon,' 
' Saletuky, 'Ueterobla«tie" (_Proc. ol the Fourth International C<m- 
fret* cf Zoology, London, 1899, pp. 111-118). Salensky baa coined 
this word (o deHignaU the c&aea in which organa that are equivalent, 
but of ditTenjut em biyo logical origin, are foRiied at the same points 
in animals t«lated to each other. 

* Wolfl, "Die Regeneration der Urodelenlinae'' (Aroh. /. Enlwidt- 
tiungtmeehanik. i.. 1895. pp. 380 R.). 

* Fiaohel, "Uber die Uegeoemtion der Linae" {Anat. Anamgtr, xiv., 
pp. 373-380). 
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Thus, parte differently situated, differently constitut ed. 
meant nonnally for different functions, are capable o f 
performing the same duties ancTeven of ma nufacturin g, 
when liec^aiy," llie~8ame pieces of the machine. Here 
we have, indeed, the same effect obtained by difTerent 
combinations of causes. 

Whether we will or no, we must appeal to some inner 
directing principle in order to account for this convergence 
of effects. Such convergence does not appear possible 
in the Darwinian, and especially the neo-Darwinian, theory 
of icaensible accidental variations, nor in the hj-pothesia 
of sudden accidental variations, nor even in the theory 
that assigns definite directions to the evolution of the 
various organs by a kind of mechanical composition of 
the external with the internal forces. So_ we co ma-to 
the only on^_of Ihe preaeiitJbnns_of_EVQlutieB-wbieb re- 
mains for us to mention, vie., neo-Lamarckism. 

It is well known th at Lamarck attributed to the living 
being the power of va rying by use or disuse ^f its or g ans. 
an d also of pass ing on the v ariation so acqu ired to j ig 
deac fflda4t ^. A certain number ofTiiologists hold a 
doctrine of this kind to-day. The variation that results 
in a new species is not, they l)elieve, merely an accidental 
variation inherent in the germ itself, nor is it govemefl by a 
determinism sui generis which develops definite characteis 
in a definite direction, apart from every consideration of 
utihty. It springs from the very effort of the living being 
to adapt itself to the circumstances of its existence. The 
effort may indeed be only the mechanical exercise of cer- 
tain organs, mechanically elicited by the pressure of ex- 
ternal circumstances. But it may also imply consciousnesa 
and will, and it is in this sense that it appears to be under- 
stood by one of the most eminent representatives of the 
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doctrine, the American naturalist Cope.' Neo-L&marckifim 
1 3 thereffi B,. oi al l th e la tar foim e of ev oJ ut t o ii ism , tbe-Qi4y 
one cap able of adm ittin g an intgnial and p gy chologica l 
Qimciple of d evelopment, although it is not b ound to do 
so. _ And it is also the only evolutionism that seems to 
us to account for the building up of identical complex 
organs on independent lines of development. For it is 
quite conceivable that the same effort to turn the same 
circumstances to good account might have the same result, 
especially if the problem put by the circumstances is such 
as to admit of only one solution. But the question re- 
mains, whether the term "effort" must not then be taken 
in a deeper sense, a sense even more psychological than 
any neo-Lamarckian supposes. 

For a mere variation of size is one thing, and a change 
of form is another. That an organ can be Btrengthened 
and grow by exe rcise. nobodY will dpri y, Rut, i^la'a long 
way from tha t to the progressive development of an ev e 
like that of the molluscs and nf thi* verlehtalfia. If this 
3evelopment be ascribed to the influence of hght, long 
continued but passively received, we fall back on the theory 
we have just criticized. If, on the other hand, an internal 
activity is appealed to. then it must be something quite 
different from what we usually call an effort, for never 
has an eff'ort been known to produce the slightest com- 
plication of an organ, and yet an enormous number of 
complications, all admirably coordinated, have been 
necessary to pass from the pigment-spot of the Infusorian 
to the eye of the vertebrate. But, even if we accept thin 
notion of the evolutionary process in the case of animals, 
how can we apply it to plants? Here, variations of form 
do not seem to imply, nor always to lead to, functional 

>Co[»,ThtOH^noltUFittat,lSg7; Tht Primari/ Faeton of Orgmnit 
1,1896. 
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and even if the cause of the variation is of a 
psychological nature, we can hardly call it an effort, unless 
we give a very unusual extension to the meaning of the 
word. The truth is, it is n ecessary to dig beneath the effort 

^ItBplf ftr^l IfViW fnr n, Hpp[T«t ckiisp. 

This is especially necessary, we believe, if we wish to 
get at a cause of regular hereditary variations. We are 
not going to enter here into the controversies over the 
transmissibility of acquired characters; still less do we 
wish to take too definite a side on this question, which is 
not within our province. But we cannot remain com- 
pletely indifferent to it. Nowhere is it clearer that phi- 
losophers can not to-day content themselves with vague 
generalities, but must follow the scientists in experimental 
detail and discuss the results with them. If Spencer had 
begun by putting to himself the question of the heredita^ 
bility of acquired characters, his evolutionism would no 
doubt have taken an altogether different form. If (as 
seems probable to us) a habit contracted by the individual 
were transmitted to its descendants only in very exceptional 
cases, all the Spencerian psychology would need re-making, 
and a large part of Spencer's philosophy would fall to 
pieces. Let us say, then, how the problem seems to us to 
present itself, and in what direction an attempt might be 
made to solve it. 

After having been affirmed as a dogma, the trans- 
missibility of acquired characters has been no less dog- 
matically denied, for reasons drawn a priori from the 
supposed nature of germinal cells, It is well known how 
Weismann was led, by his hypothesis of the continuity 
of the germ-plasm, to regard the germinal cells — ova and 
spermatozoa^as almost independent of the somatic cells. 
Starting from this, it has been claimed, and is still claimed 
by m»ny, that the hereditary transmission of an acquired 
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cliaracter is inconceivable. But if, perchance, experiment 
should show that acquired characters are transmissible, 
it would prove thereby that the germ-plasni is not so 
indefwndent of the somatic envelope as has been contended, 
and the transmissibility of acquired characters would 
become ipso facto conceivable; which amounts to saying 
conceivability and inconceivability have nothing 
do with the case, and that experience alone must settle 
the matter. But it is just here that the difficulty begins. 
The acquired characters we are speaking of are generally 
habits or the effects of habit, and at the root of most habits 
there is a natural disptsition. So that one can alwa ys 
Bsk whether it is really the habit acquired by the soma of 
th eTndiviHual that is ti^smitted, or whether it ia ngf 
rather a natural aptitude, which existed urior to the habit . 
This aptitude would have remained inherent in the genn- 
plasm which the individual bears within him, as it was 
in the individual himself and consequently in the germ 
whence he sprang. Thus, for instance, there is no proof 
that the mole has become blind because it has formed the 
habit of living underground; it is perhaps because its 
eyes were becoming atrophied that it condemned itself 
to a life underground." If this is the case, the tendency to 
lose the power of vision has been transmitted from germ 
to germ without anj-thing being acquired or lost by the 
soma of the mole itself. From the fact that the son of a 
fencing-master has become a good fencer much more quickly 
than his father, we cannot infer that the habit of the parent 
has been transmitted to the child; for certain natural 
dispositions in course of growth may have passed from the 
plasma engendering the father to the plasma engendering 

* Cuinot, "L« Nouvelle Th&irie traiuformiste" (Revtie gtnimU dM 
M, MM). Ct. Uoigui, Evoiutum and Aiktplation, London, IWU, 
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the son, may have grown on the way by the effect of the 
primitive impetus, and thus assured to the son a greater 
suppleness than the father had, without troubling, so to 
speak, about what the father did. So of many examples 
drawn fi-om the progressive domestication of auimals: 
it is hard to say whether it is the acquired habit that is 
transmitted or only a certain natural tendency — that, 
indeed, which has caused such and such a particular 
species or certain of ita representatives to be specially 
chosen for domestication. The truth is, when every 
doubtful case, every fact open to more than one inter- 
pretation, has been eliminated, there remains hardly a 
single unquestionable example of acquired and trans- 
mitted peculiarities, beyond the famous experiments 
of Brown-S^quard, repeated and confirmed by other 
physiologists.' By cutting the spinal cord or the sciatic 
nerve of guinea-pigs, Brown-Sequard brought about an 
epileptic state which was transmitted to the descendants. 
Lesions of the same sciatic nerve, of the restiform body, etc., 
provoked various troubles in the guinea-pig which its 
progeny inherited sometimes in a quite different form: 
exophthalraia, loss of toes, etc. But it is not demonstrated 
that in these different cases of hereditary transmission 
there had been a real influence of the soma of the animal 
on its germ-plasm. Weismarm at once objected that the 
operations of Brown-S6quard might have introduced cer- 
tain special microbes into the body of the guinea-pig. 
which had found their means of nutrition in the nervous 
tissues and transmitted the malady by penetrating into 
the sexual elements.' This objection has been answered 

I Browii-SjquBrd,''NouveUeBrecherchesBi]rr£pilep8iediiekcerUuaM 
UiJoDB de U mooUe fpinitere et dee nerfE rochidiens'' {Arch, de phyii- 
eiegu, vol. ii., 1366. pp. 211, 433, imd 497). 

 W«tBinuu), AutMttt iiber Vererbung, Jooft, 1893, pp. 37ft-378, and 
■lao VartTOgt vbtr DuttruUnOliiorit, Jen*, 190^ vol. ii., p. 7F 




»from 
MUSI 
torb 



iy Brown-S^quard himself;' but a more plausible one 
might be raised. Some experiments of Voiain and Peron 
have shovra that fits of epilepsy are followed by the elimi- 
nation of ft toxic body which, when injected into animals,' 
is capable of producing eonvulsive symptoms. Perhaps 
the trophic disorders following the nerve lesions made by 
Brown-Si5quard correspond to the formation of precisely 
this convulsion-causing poison. If so, the toxin passed 
from the guinea-pig to its spermatozoon or ovum, and 
led in the development of the embryo a general dis- 
"bance, which, however, had no visible effects except 
at one point or another of the organism when developed. 
In that case, what occurred would have been somewhat 
the same as in the experiments of Charrin, Delanmre, 
and Moussu, where guinea-pigs in gestation, whose liver 
or kidney was injured, transmitted the lesion to their 
progeny, simply because the injury to the mother's organ 
had given rise to specific "cytotoxins" which acted on 
the corresponding organ of the foetus.* It is true that, in 
these experiments, as in a former observation of the same 
physiologifits,* it was the already formed foetus that was 
influenced by the toxins. But other researches of Charria 
have resulted in showing that the same effect may be pro- 
duced, by an analogous process, on the spermatozoa and 
the ova.* To conclude, then: tjiy \ntifiptjinpp nf an nr- 
' Biown-Siquard. "H^rediW d'line affection due 4 une caiue acci- 
deatoile" (Ardi. de phyitiologie. 1892, pp. 6S6 R.). 

* VoUin and Peron, "Recherches but la toxicity urinain ches Im 
tpileptiques" (Ardi. de newvhgie, vi>l. xsiv., 1892, ftDd xxv., 1893. 
Ct. the work or Voisin. L'6pHcptU, Pari*, 1897, pp. 125-133). 

' Charnn, DeUmare aod Moussu. "TraiumUinon exp^riincDtale &ux 
deoeeadanM de Uaions d^velopp^ cbez lea oacendaQla " (C R. dt t'dead. 
d— leienea. vol. cixxv., 1902, p. 191). CI. Morgan, Evolution and 
Adaplalum, p. 257, and Deb«a, L'HtrtdiU, -2nd edition, p. 388. 

 Charrin and Delamare, "H4r6]iU cellulaire'' (C. R. dt I'Aead. du 
Mimcsi, vol. exxxiii., 1901, pp. 60-71). 

* Clwrrin, ''L'H^rUiU patholosique" {Revue gtntraU dtt laanef, 
B Mntt 1806). 



82 



CREATIVE EVOLUTION 



quired peculiarity in the experimenta of Brown-S^u ard 
can be explained by the effect of a t oxin on the gena- The 
lesion, however well localized it seems, is transmitted by 
the same process aa, for inatance, the taint of alcoholism. 
But may it not be the same in the case of every acquired 
peculiarity that has become hereditary? 
Ther e is, indeed, one point on which both those who 

^ITinn ftnH t.hmap mhn i]pnyt\}f, tr ftnsmissjbility of acquired 

characters _aC£_flEEfi^j_ na mely, that certam i nfluences, 
such as that of alcohol, can affect at the sa me time botK 
the livIngTjciup and the ^erm-plasm it cont ains. In such 
case, there is inheritance of a defect, and the result Is 
as if the soma of the parent had acted on the genn-plasm, 
although in reality soma and plasma have simply both 
suffered the action of the same cause. Now, suppose 
that the soma can influence the genn-plasm, as those 
believe who hold that acquired characters are trans- 
missible. Is not the most natural hypothesis to suppose 
that things happen in this second case as in the first, and 
that the direct effect of the Influence of the soma is a 
gejieral alteration of the germ-plasm? If this is th e cgsti, 
it i^ bv exception, and in some sort by accid ent, that the 
_modiflcatio_ii^ Pi.the descendant is the sam e as that of the 
pacfiult It is like the hereditability of the alcoholic tainf: 
it passes from father to children, but it may take a different 
form in each child, and in none of them be like what it 
was in the father. Let the letter C represent the change 
in the pUsm, being either positive or negative, that is to 
say, showing ather the gain or loss of certain substances. 
The effect will not be an exact reproduction of the cause, 
nor wiU the change in the germ-plasm, provoked by a cer- 
tain modification of a certain part of the soma, determine 
a similar modification of the corresponding part of the 
new organism in process of formation, unless all the other 




nascent parts of this organism enjoy a kind of immunity 
as regards C: the same part will then undergo alteration 
in the new organiem, because it happens that the develop- 
ment of this part is alone subject to the new influence. 
And, even then, the part might be altered in an entirely 
difTerent way from that in which the corresponding part 
was altered in the generating organism. 

We should propose, then, to introduce a distinction 
between the bereditabihty of deviation and that of chai r 

~a3ieT. An individual which acquires a new character 
thereby deviates from the form it previously had, which 
form the germs, or oftener the half-germs, it contains 
would have reproduced in their development. If this 
modification does not involve the production of sub- 
stances capable of changing the germ-plasm, or does not 
so affect nutrition as to deprive the germ-plasm of certain 
of its elements, it will have no effect on the offspring of 
the individual. This is probably the case as a rule. If, 
on the contrarj', it has some effect, this is likely to be due 
to a chemical change which it has induced in the germ- 

l-||>Iasm. This chemical change might, by exception, bring 

''about the original modification again in the organism which 
the germ is about to develop, but there are as many and 
more chances that it will do something else. In this 
latter cose, the ^enerate -^ ^r^nnifirF will p-jrh'T'i dfYiFit" 
'tro m"nie n o rmal {yy^ "ff ntuck as the generating orEaniam , 
hut it will do so differenilu . It will have inher ited d eviatio n 
and not rharacter . In general, therefore, the habits 
formed by an individual have probably no echo in its 
offspring; and when they have, the modification in the 
descendants may have no visible likeness to the original 
Such, at least, is the hypothesis which seems to 

Ens most likely. In any case, in default of proof to the con- 
7, and so long as the decisive experiments called for 
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by an eminent biologist' have not been made, we must 
keep to the actual results of obaen'ation. Now, even if 
we take the most favorable view of the theory of the trans- 
misoibility of acquired characters, and assume that the 
oetensibie acquired character is not, in most cases, the 
more or less tardy development of an innate character, 
facts ehow us that hereditary transmission is thp piccw p- 
tion and not tlie rule. How, then, shall we expect it 
to develop an organ such as the eye? When we think 
of the enormous number of variations, all in the same 
direction, that we must suppose to be accumulated before 
the passage from the pigment-spot of the Infusorian 
to the eye of the mollusc and of the vertebrate is possible, 
we do not see how heredity, as we observe it, could ever 
have determined this piling-up of differences, even sup- 
posing that individual efforts could have produced each 
of them singly. That is to say that neo-Lamarckism is 
no more able than any other form of evolutionism to 
solve the problem. 

In thus submitting the various present forms of evo- 
lutionism to a common test, in showing that they all 
strike against the same insurmountable difficulty, we 
have in no wise the intention of rejecting them altogether. 
On the contrary, each of them, being supported by a 
considerable number of facts, must be true in its way. 
Each of them must correspond to a certain aspect of the 
process of evolution. Perliaps even it is necessary that 
a theory should restrict itself exclusively to a particular 
point of view, in order to remain scientific, i.e. to give a 
precise direction to researches into detail. But the reality 
of which each of these theories takes a partial view muBt 
transcend them all. And this reality is the special object 
of philosophy, which is not constrained to scientific pre- 

• Giard, Controvna trwulormistu, Paris, 1904, p. H7. 
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cleion because it contemplates no practical application. 
Let 118 therefore indicate in a word or two the positive 
contribution that each of the three present forms of evo- 
lutionism seems to ua to make toward the solution of the 
problem, what each of thcra leaves out, and on what point 
this threefold effort should, in our opinion, converge in 
order to obtain a more comprehensive, although thereby 
of necessity a leas definite, idea of the evolutionary process. 
The neo-Da nvinia na are probably right, we believe, ' 
when they teach that the essential causes of varia tion 
ar e the differences inh erent in the genu borne by th e 
individual, and not the experiences or behavior of the 
indi vidual in the co urse of his caree r. Where we fail to 
follow these biologists, is in regarding the difference s 
i nherent in the germ as purely accidental and JinJivi'^lfal 
We cannot help believing that these differences are the 
development of an impulsion which passes from germ to 
germ across the individuals, that they are therefore not 
pure accidents, and that they might well appear at the 
same time, in the same form, in all the representatives of 
the same species, or at least in a certain number of them. 
.Mready, in fact, the theory of mutations is modifying Dar- 
winism profomidly on this point. It asserts that at a 
given moment, after a long period, the entire species is 
beset with a tendency to change. The tendency to change , 
tlierefore^ jp not &rcidpiita| , True, the change itself would 
be accidental, since the mutation works, according to 
Ue Vries, in different directions in the different representa- 
tives of the species. But, first we must sec if the theory 
is confirmed by many other vegetable species (De Vries 
has verified it only by the CEnotkera Lamarcldana) ,• and 

' Some aoalogouB facts, however, have beoQ noted, all in the vegetable 
world. See BlarinKbem, " La Notion d'espice et Is thterie de la mu- 
tation" (.4nn«e p*i/choloffique, vol. xii., 1900, pp. 95 ff.), utd De Vries, 
and Varirtiet, p. fi5£. 
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then there ia the possibility, as we shall explain further 
on, that t he part playpd bv chant^ft ia much greater in the 

, vari ation of plants than in that of animalS;^ because, in 
the^e^etable^v orld, function does not depend so strictly 

_wi forai. Be that as it may, the neo-Darwinians are 
inclined to admit that the periods of mutation are deter- 
minate. The direction of the mutation may therefore 
be so as well, at least in animals, and to the extent we shall 
have to indicate. 

We thus arrive at a hypothesis like Elmer's, according 
to which the variations of different characters continue 
from generation to generation in definite directions. This 
hypothesis seems plausible to us, within the limits in which 
Eimer himself retains it. Of course, the evolution of the 
organic world cannot be predetermined as a whole. We 
claim, on the contr ary, that the spontaneit y of_Ufe isjuaiu- 
fea ted By~ a contmual creation of new fonns succeeding 
o thera. But this in^jpf^B'T"i Ilation cannot be complete; it 
must leave a certain ^art to determ ination. An organ like 
the eye, for example, must have been formed by just a 
continual changing in a definite direction. Indeed, we 
do not see how otherwise to explain the likeness of structure 
of the eye in species that have not the Ame history. Where ' 
wp diff er from Eimer is in hi.s claim th^t romlv"fttip"'' 
of physical and chemical causes are enough to secure th e 
j^uIL W*! iJavK Iriwl lu [irove, on the contrary, by the 
example of the eye, that if there is "orthogenesis" here, 
a psychological cause inter\-enes. 

Certain neo-Lamarckians do indeed resort to a cause 
of a psychological nature. There, to our thinking, is 
one of the most solid positions of neo-Lamarckism . But 
if this cause is nothing but the conscious effort of the in- 
dividual, it cannot operate in more than a restricted num- 
ber of cases — at most in the animal world, and not at all 
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^^^Pin the vegetable kingdom. Even in animals, it will act 

^^H^oii]y on points which are under the direct or indirect con- 

^^Ktrol of the will. And even where it does act, it is not clear 

^^^^bow it could compass a change so profound as an increase 

^^^Bbf complexity: at most this would be conceivable if the 

^^^ acquired characters were regularly transmitted so as to 

be added together; but this transmission seems to be 

the exception rather than the rule.._A heredi tary change 

in a definite direction, w hich continues to accumul ate 

and add to itself so as to build up a"biore and more complex 

machine, mu st c eiUmily ba r e lat e d t o huiiii; hurt of u ff a rt . 

"but to an effort of far greater depth than Jhe.iiitliiidual 

effort, far more independent of circumstances, an effort 

» common to most representatives of the same species, 
inherent in the germs they bear rather than in their sub- 
Itance alone, an effort thereby asBured of being passed on 
to their descendants. 
[_gQ_ ge come ji ftpit, by a q nmgwhat rnnndahniif, way, 
to theid^^e started fro mj_Uiat_of_anjwjg inar^tiw petu 3 

of life , passing from one generation of genns to the fol- 
lowing generation of germs through the developed organ- 
isms which bridge the interval between the generations, 
This impetus, sustained right along the lines of evolution 
among which it gets divided, ia the fundamental cause 
of variations, at least of those that are regularly passed 
on, that accumulate and create new species. In g en g r^l, 
whiai np«^'ps \invp hpp]Q_to jiverge from a common stocky 

they ll^cgnt[iftt.p tti^ir Hivprppiipp as thev prnffrpss inth^ 

evol utiojt _l£tj n certain definite pomts. thev mav evolv e 
identically : in fact, they must do so if the hypothesis of a 
common impetus be accepted. This is ju-st what we shall 
have to show now in a more precise way, by the same 
example we have chosen, the fonnation of the eye in 
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molluscs and vertebrates. The idea of an "original 
impetus, " moreover, will thus be made clearer. 

Two points are equally striking in an organ like the 
eye: thg^ complexity. -oL-ita, structure and^the^si mplicity 
of i t s function. The eye is composed of distinct parts, 
such as the sclerotic, the corner, the retina, the crystalline 
lens, etc. In each of these parts the detail is infinite. The 
retina alone comprises three layers of nervous elements — 
multipolar cells, bipolar cells, visual cells — each of which 
has it« individuality and is undoubtedly a very compli- 
cated organism: so complicated, indeed, is the retinal 
membrane in its intimate structure, that no simple de- 
scription can give an adequate idea of it. The mechanism 
o f the eye is, in short, compo sed of an infinity of mechan - 
iams, all ot extreme complexity^ Yet vision is one s imple 
fac. t. A s soon as the eye opens, the visual act is effected. 
Just because the act is simple, the slightest negligence 
on the part of nature in the building of the infinitely com- 
plex machine would have made \'ision impossible. This 
contrast between the complexity of the organ and the 
unity of the function is what gives us pause. 

A mechanistic theory is one which means to show us 
the gradual building-up of the machine under the influence 
of external circumstances intervening either directly by 
action on the tissues or indirectly by the selection of better- 
adapted ones. But, whatever form this theory may take, 
supposing it avails at all to explain the detail of the parts, 
it th rows no light on their corrp latinn 

Then comes the doctrine of finality, which says that 
the parts have been brought together on a preconceived 
plan with a view to a certain end. In this it likens the 
labor of nature to that of the workman, who also pro- 
ceeds by the assemblage of parts with a view to the real- 
ization of an idea or the imitation of a model. Mechanism, 




here, reproaches finalism with its anthropomorphic charac- 
ter, and rightly. But it fails to see that itself proceeds 
according to this method — somewhat mutilated! True, 
it has got rid of the end pursued or the ideal model. But 
it also hol(is that nature has worked like a human being 
by bringing parts together, while a mere glance at the 
development of an embryo shows that life goes to work 
in a very different way. Life does iw tj[f(icfM hy 'f" ri^- K 
_»oci aiion and off f^'^'"'^" "/ f/omjw/j hut ftij ( JiMf^ggfton and \\ 

We must get beyond both points of view, both mechanism 
and finalism being, at bottom, only standpoints to which 
the human mind has been led by considering the work of 
man. But in what direction can we go beyond them? 
We have said that in analyzing the structure of an organ, 
we can go on decomposing for ever, although the function 
of the whole is a simple thing. This contrast between 
the infinite complexity of the organ and the extreme 
simplicity of the function is what should open our eyes. 

In general, when the same object appears in one aspect 
as simple and in another as infijiitely complex, the two as- 
pects have by no means the same importance, or rather the 
Biime degree of reality. In such cases, the simplicity be- 
longs to the object itself, and the infinite complexity to the 
views we take in turning around it. to the symbols by which 
oursenses or intellect represent it to us, or, more generally, 
to elements of a different order, with which we try to imitate 
it artificially, but with which it remains incommensurable, 
being of a diEFerent nature. An artist of genius has painted 
a figure on his canvas. We can imitate his picture with 
many-colored squares of mosaic. And we shall reproduce 
I tile curves and shades of the model so much the better 
s our squarei< are smaller, more numerous and more varied 
tone, But an infinity of elements inlinitely small, 
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ftresenting ao infinity of shades, would be neceseary to 
jobtain the exact equivalent of the figure that the artist 
/has conceived as a simple thing, which he has wished to 
transport as a whole to the canvas, and which is the more 
Icomplete the more it strikes ue as the projection of an 
undivisible intuition. Now, suppose our eyes so made 
that they cannot help seeing in the work of the master 
k mosaic effect, Or suppose our intellect so made that it 
cannot explain the appearance of the figure on the canvas 
'except as a work of mosaic. We should then be able to 
/speak simply of a collection of little squares, and we should 
I be under the mechanistic hypothesis. We might add 
I that, beside the materiality of the collection, there must 



be a plan on which the artist worked; and then we should 
be expressing ourselves as finalists. But in neither case 
should we have got at the real process, for there are no 
squares brought together. It is the picture, i.e. the simjile 
act, projected on the canvas, which, by the mere fact of 
entering into our perception, is rfecomposed before our 
eyes into thousands and thousands of little squares which 
present, as rccomposed, a wonderful arrangement, So 
the eye, with its marvelous com plexity of structure, may be 
ftnTjfjJTp jjTTipIp twt ()\ vision, divided /or us into a mosai c 
of cel ls, whose order se ems marvelous to us because we 
Have c onceived the whol e as an assem blage. 

ITTraise my hand from A to B, this movement appears 
to me under two aspects at once. Felt from within, it is a 
simple, indivisible act. Perceived from without, it is the 
I course of a certain curve, AB. In this curve I can dift- 
I tinguish as many positions as I please, and the Hne it- 
1 self might be defined as a certain mutual coordination of 
Ithese positions. But the imsitions, infinite in number, 
^d the order in which they are connected, have sprung 
automatically from the indivisible act by which my band 




I gone from A to B. Mechaniar n, ht>rt^^ vrnn]A f^natttt. 
I seeing only th e poaitiona. Finalism would take the ir 
ortier into account. But both niechanism a nd finalism 
WOiird^l eavp nn onp aidP t.hf mnvfnii^ nt, w ^iifh js rf '^ty 
itacl f. In one sense, the movement is more than the 
poeitions and than their order; for it is sufficient to make 
it in its indivisible simplicity to secure that the infinity 
of the successive positions as also their order be given at 
once — with something else which is neither order nor 
position but which ia essential, the mobility. But, in 
another sense, the movement is less than the series of 
positions and their connecting order; for, to arrange 
points in a certain order, jt is necessary first to conceive 
the order andTlhen to realize it with points, there must 
be the work of assemblage and there must be intelligence, 
whereas the simple movement of the hand contains noth- 
ing of either. It is not intelligent, in the human sense 
of the word, and it is not an assemblage, for it is not made 
up of elements. Just so with the relation of the eye to 
vision. There is in vision more than the component celts 
of the eye and their mutual coordination; in this sense, 
neither mechanism nor finalism go far enough. But, in 
another sense, mechanism and finalism both go too far, 
for they attribute to Nature the most formidable of the 
labors of Hercules in holding that she has exalted to the 
simple act of vision an infinity of infinitely complex ele- 
ments, whereas Nature has had no more trouble in mald ag 
an^ eye than I have in lifting my hand. Nature's simple 
act has divided itself automatically" into an infinity of 
elements which are then found to be coordinated to one 
idea, just as the movement of my hand has dropped an 
infinity of points which are then found to satisfy one 
equation. 
We find it very hard to see things in that light, because 
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we cannot help conceiving organization as manufacturing. 
But it is one thing to manufacture, and quite another to 
or ganize. Manufacturin g is peculiar"to~man. It^ioniSls 
in assembUng parts of matter which we liave cut out in 
such manner that we can fit them together and obtain 
from them a common action. The parts are arranged, so 
to speak, around the action as an ideal centre. To manu- 
facture, therefore, is to work from the periphery to the 
centre, or, as the philosophers say, from the many to the 
one. Organization, on the contrary, works from the centre 
to the periphery. It begins in a point that is ahnost a 
mathematical point, and spreads around this point by 
concentric waves which go on enlarging. The work of 
manufacturing is the more effective, the greater the quant- 
ity of matter dealt with. It proceeds by concentration 
and corapreasion. The organizing act, on the contrary, 
has something explosive about it: it needs at the begin- 
ning the smallest possible place, a minimum of matter, 
as if the organizing forces only entered space reluctantly. 
The spermatozoon, which sets in motion the evolutionary 
process of the embryonic life, is one of the smallest cells 
of the organism ; and it is only a small part of the sperma- 
tozoon which really takes part in the operation. 

But these are only superficial differences. Digging 
beneath them, we think, a deeper difference would be found. 

A manufactured thing delineates exactly the form of 
the work of manufacturing it. I mean that the manu- 
facturer finds in his product exactly what he has put 
into it. If he is going to make a machine, be cuts out 
its pieces one by one and then puts them together: the 
machine, when made, will show both the pieces and their 
assemblage. The whole of the result represents the whole 
of the work; and to each part of the work corresponds 
a part of the reeuH. 
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Now I recogoize that positive science can and should 
proceed as if organization was like making a machine. 
Only so will it have any hold on oi^anized bodies. For 
its object is not to show us the esseiice of things, but to 
furnish us with the best means of acting on them. Phj-sics 
and chemistry are well advanced sciences, and living matter 
lends itself to our action only so far as we can treat it by the 
processes of our physics and chemistry. Organization 
cjtn theref ore only be studied sci entifically if the organized 
body hag first been lik ened to a machine . The cells will 
be the pieces of the machine, the organism their assemblage, 
and the elementarj- labors which have oi^anized the parts 
will be regarded as the real elements of the labor which has 
organized the whole. This is t hr stf^nHpnint of sciPBrg 
Quite different, in our opinion, is that of philosoph y. 

Kor us, the whole of an organized machine may, strictly 
speaking, represent the whole of the organizing work 
(this is, however, only approximately true), yet the parts 
of the machine do not correspond to parts of the work, 
because t he materiality of this rrKichine does not repres ent 
a sum of me ans employed, but a sum o f fJiRitwh-.!' /^t-f^^^ft; jt 
JB a negation rather than a positive realit y. So, as we have 
shown in a former study, vision is a power which should 
attain by right an infinity of things inaccessible to our eyes. 
But such a vision would not be continued into action; it -- 
mi^t suit a phantom, but not a living being. The vision ^ j ^ . J^ 
of a living being is an effective vision, limited to objects onf\m,»^s ' 
which the being can act: it is a vision that is cantUized, Bj.^aaj 
and the visual apparatus simply symboliEes the work of 
canalizing. Therefore the c reation of the visual apparat uB 
is no more explained by the asflcmblipg of its an atomic 
"elements th an the diggin g of a canal could b e explain ed 
c formed ita 
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earth had been brought cart-load by carHoad; fioalism 
would add that it had not been dumped down at random, 
that the carters had followed a plan. But both theories 
would be mistaken, for the canal has been made in another 
way. 

With greater preciaion, we may compare the process 
by which nature constructs an eye to the simple act by 
which we raise the hand. But we supposed at first that 
the hand met with no resistance. Let us now imagine 
that, instead of moving in air, the hand has to pass through 
iron filings which are compressed and offer resistance 
to it in proportion as it goes forward. At a certain moment 
the hand will have exhausted its effort, and, at this very 
moment, the tilings wiU be massed and coordinated in a 
certain definite form, to wit, that of the hand that is stopped 
and of a part of the arm. Now, suppose that the hand and 
ann are invisible. Lookers-on will seek the reason of the 
arrangement in the filings themselves and in forces within 
the mass. Some will account for the position of each filing 
by the action exerted upon it by the neighboring filings: 
these are the mechanists. Others will prefer to think that 
a plan of the whole has presided over the detail of these 
elementary actions, they are the finalists. But the truth 
is that there has been merely one indivisible act, that of 
the hand passing through the filings: the inexhaustible 
detail of the movement of the grains, as well as the order 
of their final arrangement, expresses negatively, in a way, 
this undivided movement, being the unitary' form of a 
resistance, and not a synthesis of positive elementary 
actions. For this reason, if the arrangement of the grains 
ia termed an "effect" and the movementTSf the hand a 
"cause," itTflaylndeed besatdTKaT'the whole of the effept 
is explained"Bythe whole of the cause, but to part s of th e 
cau8e~partr6r tBe effect will in do wlieTorrespond. In 
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other words, neither mechanism nor finalisra will here be in 
place, and we must resort to an explanation of a different 
kind. Now, in the hypothesis we propose, the relation 
of vision to the visual apparatus would be very nearly 
that of the hand to the iron tilings that follow, canalize 
limit its motion. 
The greater the effort of the hand, the farther it will 

into the filings. But at whatever point it atops, in- 
Btantaneously and automatically the filings coordinate 
and find their equilibrium. So with vision and its organ. 
According as the undivided act constituting vision ad- 
vances more or less, the materiality of the organ is made 
of a more or less considerable number of mutually co- 
ordinated elements, but the order is necessarily complete 
and perfect. It could not be partial, because, once again, 
the real process which gives rise to it has no parte, That 
18 what neither mechanism nor finall^m takes into account, 
and it is what we also fail to consider when we wonder 
at the marvelous structure of an instrument such as the 
eye. At the bottom of our wondering is always this idea, 
that it would have been possible for a part only of this 
coordination to have been realized, that the complete 
reaUzation ia a kind of special favor. This favor the 
finalists consider as dispensed to them all at once, by the 
final cause; the mechanists claim to obtain it little by 
little, by the effect of natural selection; but both see 
something positive in this coordination, and consequently 
something fractiouable in its cause, — something which 
ifulmits of every possible decree of achievement. In 

lity, the cause, though more or less intense, cannot 
produce its effect except in one piece, and completely 
finished. According as it goes further and further in 
the direction of vision, it gives the simple pigmentary 
of a lower organism, or the rudimentary eye of 
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a Serpula, or the slightly differentiated eye of the Alciope, 
or the marvelously perfected eye of the bird ; but all theae 
organs, unequal as is their complexity, necessarily present 
an equal coordination. For this reaaon. no matter how 
distant two animal species may b e from each other, if the 
progress toward -PlSio D has gone Equally far in both, the re 
i s ibe-gainr yisuaLor gfln in each ca-ne, for the form of the 
■gan only expresses the degree in which the exercise of 



organ 
thelui 



thetunctio n has oeen obtained. 
" But, in speaking of a progress toward vision, are we 
not coming back to the old notion of finahty? It would 
be so, undoubtedly, if this progress required the conscious 
or unconscious idea of an end to be attained. But it is 
really effected in virtue of the original impetus of life; 
it is implied in this movement itself, and that is just why 
it is found in independent lines of evolution. If now we 
&re asked why and how it is implied therein, we reply 
that life is, more than anything else, a tendency to act on 
inert matter. The direction of this action is not prede- 
termined; hence the unforeseeable variety of forms which 
life, in evolving, sowb along its path. But this acti on 
always presents, to sQtoe-extent, 



haraeter of co n- 
^jg encji jt ''"pliee at leagt^ a rudiment of choice. No w 
a choice involves the anticipatory idea of several posBJb Te 
aciiona. Possibilities of action must therefore be marked 



out for the bving being before the action itself. Visual 
perception is nothing else:' the visible outlines of bodies 
are the design of our eventual action on them. Vision 
will be found, therefore, in different degrees in the most 
diTerse animals, and it will appear in the same complexity 
of itructure wherever it has reached the same d^ree of 
intensity. 
We have dwelt on these resemblances of stnictura 
> See, oa Uui subject, Matitr* tt mMiMrt, efaftp. j. 
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in general, and on the example of the eye in particular, 
because we had to define our attitude toward mechanism 
on the one hand and finalism on the other. It remains 
for us to describe it more precisely in itself. This we 
shall now do by showing the divergent results of evolution 
not as presenting analogies, but as themselves mutually 
complementary. 



; DIVHHGBNT DIRECTIONS OF THE EVOLOTIOK OF LIFS. 
TORPOR, INTELLIGENCE, INSTINCT 



The evolution movement would be a aimpte one, and 
we should soon have been able to determine its direc- 
tion, if life had described a single course, like that of a 
solid ball shot from a cannon. But it proceeds rather 
like a shell, which suddenly bursts into fragments, which 
fragments, being themselves shells, burst in thar turn 
into fragments destined to burst again, and so on for a 
time incommensurabiy long. We perceive only what ia 
nearest to us, namely, the scattered movements of the 
pulverized explosions. From them we have to go back, 
stage by stage, to the original movement. 
When a s hell bursts, the particular way it breaks i s 
V expla ined both by the explosive force of the po wder it 
It cont ains and by the resistance of the metal.^ i S" of t.hp 
, ^ y^ way lit'e breaks into individuals and species. It depends, 
^. we think, on two series of causes: the resistance life meet s 
from inert matter , and the explosive forc e — due to an 
unstable balance of tendencies — which life bears within 
itself. 

The resistance of inert matter was the obstacle that 
had first to be overcome. Life seems to have succeeded 
in this by dint of humility, by making itself very small 
and very insinuating, bending to physical and chemical 
forces, consenting even to go a part of the way with them, 
like the switch that adopts for a while the direction o( 




n 



the rail it is endeavoring to leave. Of phenomena in 
the simplest forms of life, it is hard to eay whether they are 
still physical and chemical or whether they are already 
vital. Life had to enter thus into the habits of inert matter, 
hi order to draw it little by little, magnetized, as it were, 
to another track. The animate fonns that first appeared 
were therefore of extrem e simplicity. They were probably 
tiny masses of scarcely differentiated protoplasm, out- 
wardly resembling the amoeba observable to-day, but 
possessed of the tremendous internal push that was to 
raise them even to the highest forms of life. That in 
«rtue of this push the lirat organisms sought to grow as 
much as possible, seems likely. But organized matter 
has a limit of expansion that is very quickly reached; 
beyond a certain point it divides instead of growing . 
Ages of effort and prodigies of subtlety were probably 
necessary for life to get past this new obstacle. It suc- 
ceeded in inducing an increasing number of elements, 
ready to divide, to remain united. By the divi«ion pf 
labo r it knotted between them an indissoluble bond. The 
coinplex and quasi-discontinuous organism is thus made 
to function as would a continuous living mass which 
had simply grown bigger. 

But the real and profound causes of division were those 
which life bore within its bosom. For life is tendency , 
and the eaacnce of a tenden cy is to develop in the form of a 
sfa eaj , creating, by its very growth, divernent directions 
among which it s imp e tus is divided. This we observe in 
ourselves, in the evolution of that 8|>eciaJ tendency which we 
call our character. Each of u.s, glancing back over hie 
history, will find that his child-personality, though In- 
divisible, united in itaelf divers persons, which could re- 
main blended just because they were in their nascent state: 
I HuR ind gf ision, , a n charged with promise, is one of the 
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greatest charms of cbildliood. But these interwoven 
personahties become incompatible in course of growth, 
and, as each of us can live but one life, a choice muat 
perforce be made. We ch oose i n reaUty_witliout ceasing; 
w ithout ceasin g, also, we abandon^ many things.^TTie 
route we pursue in time is strewn with the remains of all 
that we began to be, of all that we might have become. 
But nature, which has at command an incalculable number 
of iivts, is in no wise bound to make such sacrificca. She 
preeerves the different tendencies that have bifurcated 
with their growth. She creates with them diverging 
series of species that will evolve separately. 

Theee series may, moreover, be of unequal import^ 
ance. The author who begins a novel puts into hie hero 
many things which he is obliged to discard as he goes on. 
Perhaps he will take them up later in other books, and nuke 
new characters with them, who will seem like extracts from, 
or rather like complements of, the first; but they will al- 
most always appear somewhat poor and limited in compari- 
son with the original character. So with regard to the 
evolution of life, Thw hjfiirci^tjn ps on th e w ay have been 
numerouB j b ut there have been many blind alleys beside 
t he two or threfl highways^ ; a pd of th f^^p hjj^hwftvs thpm- 
selvee, only one, that which leads through the vertebrate s 
up to man, haa been wide enough to allow free paaeap e 
to thft fnll hrp ^th of li(p . We get this impression when 
we compare the societies of bees and ants, for instance, 
with human societies. The former are admirably ordered 
and united, but stereotyped; the latter are open to every 
sort of progress, but divided, and incessantly at strife 
with themselves. The ideal would be a society always in 
progress and always in eqiulibrium, but this ideal is perhaps 
unrealizable: the two characteristics that would fain com- 
plete each other, which do complete each other in their 
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still physical and chemical or whether they are already 
vital. Life had to enter thus into the habits of inert matter, 
in order to draw it little by little, magnetized, as it were, 
to another track. The animate forms that first appeared 
were therefore of extrem e simplicity. They were probably 
tiny masses of scarcely difTerentiated protoplasm, out- 
wardly resembling the amoeba observable to-day, but 
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circumstances are forces evolution must reckon with, 
another to claim that they are tlie directing causes of 
evolution. This lattei^ theory is that of mecha nism. It 
e:<c!ude3 absolutely the hj,;poth^5"ol_an_onginaLimpetU3, 
I mean an internal push that has carried life, by more and 
more complex forms, to higher and higher destinies. Yet 
this impetus is evident, and a mere glance at fossil species 
shows us that life need not have evolved at all, or might 
have evolved only in very restricted limits, if it had chosen 
the alternative, much more convenient to itself, of be- 
coming anchylosed in its primitive forms. Certain Fora- 
minifera have not varied since the Silurian epoch, Un- 
moved witnesses of the innumerable revolutions that have 
upheaved our planet, the Lingulae are to-day what they 
were at the remotest times of the paleozoic era. 

The truth is that adaptation explains the BJDUosities of 
the movement of evolution, but not its general directions, 
still Iras the movement itself ' The road tliat leads to 
the town is obhged to follow the ups and downs of the hills; 
it adapts itself to the accidents of the ground; but the 
accidents of the ground are not the cause of the road, nor 
have they given it its direction. At every moment they 
furnish it with what is indispensable, namely, the soil on 
which it lies; but if we consider the whole of the road, in- 
stead of each of its parts, the accidents of the ground appear 
only as impediments or causes of delay, for the road aims 
simply at the town and would fain be a straight hne. Just 
so as regards the evolution of life and the circumstances 
through which it passes — with this difference, that evo- 
lution does not mark out a solitary route, that it takes 
directions without aiming at ends, and that it remains 
inventive even in its adaptations. 

 This vieir of adaptation has been Doted bjr M. P. H&riii in  re- 
marksblfl article on the orifin ot Epecie«, "L'Oricine des espioM" 
(Amm teimiifiqu*, Nov. 1901, p. 68Q), 
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^^^pt series of adaptations to accidental circtimstances, so 
^^Rfelso it is net the realization of a plan. A plan is given 
in advance. It is represented, or at least repreaentable, 
before its realization. The complete execution of it 
may be put off to a distant future, or even indefinitely; 
but the idea' is none the less formulable at the present 
time, in terms actually given. If, on the contrary, evo~ 
l ution is a creat ion unceaainply rene wed^ it creates, as 
it goes on, not only the forms of life, but the ideas that 
will enable the intellect to understand it, the terms which 
will serve to express it. That is to say that its futur e 
o verflows its present, and can not be sketched out therein 
iq^ an idea. 

There is the first error of finalism. It involves another, 
yet more serious. 

If life realizes a plan, it ought to manifest a greater 
harmony the further it advances, just as the house shows 
better and better the idea of the architect as stone is set 
upon stone. If, on the contrary, the unity of life is to be 
found solely in the impetus that pushes it along the road 
of time, the harmony is not in front, but behind. The unity 
is derive d from a vis a tergo: it is given at the start as an 
impulsion, not pla ced at the end as an attraction. In 
communicating itself, the impetus splits up more and more. 
Life, in proportion to its progress, is scattered in mani- 
festations which undoubtedly owe to their cotnmon origin 
the fact that they are complementary to each other in 
certain aspects, but which are none the less mutually 
incompatible and antagonistic. So the discord between 
species will go on increasing. Indeed, we have as yet 
only indicated the essential cause of it. We have sup- 
posed, for the sake of simplicity, that each species received 
.-the impulsion in order to pass it on to others, and that, 
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in every direction in which life evolves, the propagation 
is in a straight line. But, aw a matter of fact, there are 
specias wbitrh are arrested ; there are some that retrogress. 
Evolutio iijs QoL-DuIy i^ nmvpinpnt fo rward: in many caseg^ 
we observe a marking-time, antl still more often a devia tion 
"or turning back. It must be so, as we shall show further 
on, and the same causes that divide the evolution move- 
ment often cause life to hir diverted from itself, hypnotized 
by the form it has just bmught forth, Thence results an 
increasing disorder. No doubt there is progress, if pro- 
gress mean a continual advance in the general direction 
determined by a first impulsion: but this progress is ac- 
complished only on the two or three great lines of evolution 
on which fonTW ever more and more complex, ever more 
and more high, appear; between these lines run a crowd 
of minor paths in which, on the contrary, deviations, 
arreste, and set-backs, are multiplied. The philosopher, 
who begias by laying down as a principle that each detail 
is connected with some general plan of the whole, goes from 
one disappointment to another as soon as he comes to 
examine the facta; and, at< he bad put everything in the 
same rank, he finds that, as the result of not allowing for 
accident, he must regard everything as accidental. For 
accident, then, an allowance must first be made, and s 
very libera! allowance. We must recognize that all is 
not coherent in nature. By so doing, we shall be led to 
ascertain the centres around which the incoherence crystal- 
liaes. This crystallization itself will clarify the rest; 
the main directions will api>ear, in which life is moving 
whilst developing the original impulse. True, we shall not 
VTitncss the detailed accomplishment of a plan. Nature 
is more and better than a plan in course of reaUzation. 
A plan is a term assigned to a labor: it closes the future 
whoBe form it indicates. Before the evolution of life, on 
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the eontrarj-, the portals of the future remain wide open. 
It. is ft rrpi^tinn thai, p^fps on frjr ev er in virtue of an initi al 
movement. TbLs mov eme nt constitutes the "l i t^y of 
the o r^ mized world — a prolific unity, of an infinite ricb- 
negs, superior to any that the intellect could dream of, 
for the intellect is only one of its aspects or products. 

But it is easier to define the method than to apply it. 
The complete interpretation of the evolution movement 
in the past, as we conceive it, would be |X)ssible only if 
itiie history of the development of tlie organized world 
were entirely known. Such is far from being the case. 
The genealogies proposed for the different species are 
generally questionable. They vary with their authora, 
with the theoretic views inspiring them, and raise dis- 
eUBsiong to which the present state of science does not 
admit of a final settlement. But- a ..c omparison ^f_Uie 
diljerent _^m l_utionH shows t h>^t the, c^introv prsy hp^rq \f'Ka 
Qn th e main linps of thf mnvpmpnt than on matters of dety l ; 
and so, by following the main lina? as closely a sjjQSBJhle, 
w e shall be sure of not goina awtray . Moreover, they alone 
are important to us; for we do not aim, like the naturalist, 
at finding the order of succession of different species, but 
only at defining the principal directions of their evolution. 
And not all of these directions have the same interest for 
us: what concerns us particularly i.'^ the path that leads 
to man. We shall therefore not lose sight of the fact, 
in following one direction and another, that_juiI_Diain  
b usinea a is to determine the relation of man to the animal 
kingdom, and the plai T "^ ^^^ -"i""-' ''■"g'lnm itt '^If '" th«! 
orgamz ed world aii J^J^tolc. 

To begin with the second point, let us say that n o definite 
ch aracteristic distinguish es the plant f ro m the anim al , 
Attempts to define the two kingdoms strictly have alwaya 
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come to naught. There Ls not a single property of vege- 
table life that la not found, in some degree, in certain ani- 
mals; not a single characteristic feature of the animal 
that has not been eecn in certain apecies or at certain 
moments in the vegetable world. Naturally, therefore, 
biologists enamored of clean-cut concepts have regarded 
the di stinction between th e two kingdonig aa artificiaj . 
They would be right, if definition in this case must be made, 
as in the mathematical and physical sciences, according 
to certain statical attributes which belong to the object 
defined and are not found in any other. \'ery difTereTi t, in 
o ur opini on, is the kind o f de finition which bcfita the 
s cien ces of life. There is no manifestation of life which 
does not contain, in a rudimentary state — either latent 
or potential, — the essential characters of most other mani- 
feetations. The differepce is in the propoilions. But this 
very difference of proportion will suffice to define the group, 
if we can establish that it is not accidental, and that the 
group as it evolves, tends more and more to emphasize these 
particular characters. In a word, the (jroup must not be 
defined by th e possession of certain characters, bid by ^ 
tendency to emphasize them. From this point of view, taking 
tendencies rather than states into account, we find that 
'cgetables and animals may be precisely defined and 
distinguished, and that they correspond to two divergent 
developments of life. 

This divergence is show n , fint, i n thn mfthnd nf nil , 
mentation. We know that the vegetable derives directly 
from the air and water and soil the elements necessary 
to maintain life, especially carbon and nitrogen, which it 
takes in mineral form. The animal, on the contrary, 
cannot assimilate these elements unless they have already 
been fixed for it in organic substances by plants, or by 
animals which directly or indirectly owe them to plants; 
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BO that ultimately th e vegetable no^ irishpa thft apimal. 
True, this law allows of many exceptions among vegetables. 
We do not hesitate to class amongst vefjetables the Drosera, 
the Dionaea, the Pinguicula, which are insectivoroug 
plants. On the other haiid. the fungi, which occupy 90 
considerable a place in the vegetable world, feed like ani- 
mals: whether they are fennents, saprophytes or parasites, 
it is to already formed organic substances that they owe 
their nourishment. It is therefore impossible to draw from 
this difference any staiic definition such as would auto- 
matically settle in any particular ease the question whether 
we are deaUng with a plant or an animal. But the difFcrencej 
may provide the beginning of a dynamic definition of the! 
two kingdoms, in that it marks the two divergent di-I 
I lections in which vegetables and animals have taken their) 
It is a remarkable fact that the fungi, which 
f. nature has spread all over the earth in such extraordinary 
profusion, have not been able to evolve. Organically 
they do not rise above tis.sues which, in the higher vegetables, 
are formed in the embryonic sac of the ovary, and precede 
the germinative development of the new individual.' 
They might be called the abortive children of the vege- 
j, table world. Their different species are like so many blind 
■alleys, as if, by renouncing the mode of alimejitation custom- 
Fary amongst vegetables, they had been brought to a stand- 
still on the highway of vegetable evolution. As to the 
Drosera, the Dionaea, and insectivorous plants in general, 
they are fed by their roots, like other plants; they too fix, 
by their green parts, the carbon of the carbonic acid in the 
atmosphere. Their faculty of capturing, absorbing and 
digesting insects must have arisen late, in quite exceptional 
cases where the soil was too poor to furnish sufficient nour- 
.ishment. In a general way, then, if we attach less im- 

 De Saporta and Marion. L'F.vohUwn dca cTYptogamt%, 1881, p. J7, 



y^ 



108 CREATIVE EVOLUTION [chap. 

portance to the presence of special characters than to their 
tendency to develop, and if we regard as essential that 
tendency along which evolution has been able to continue 
indefinitely, we may say that ve petables are distingu iahed 
from animals by their po wer of c reating organic matter 
out o[ min mJ elements wh ich^they_draKldkectly- from tlie 
air a nd earth aiuLffatpr. But now we come to another 
difference, deeper than this, though not unconnected with it. 
The animal, being unable to fix directly the carbon 
and nitrogen which are everywhere to be found, has to 
seek for its nourishment vegetables which have already 
jJ- fixed these elements, or animals which have taken them 
^o-from the vegetable kingdom. So the a nimal must be 
^ able to move^ From the amoeba, which thrusts out 
its peeudopodia at random to seize the organic matter 
scattered in a drop of water, up to the higher animalp 
which have sense-organs with which to recognize their 
prey, locomotor organs to go and seize it, and a nervous 
system to coordinate their movements with their sen- 
sations, animal life is characterized, in its general direction, 
by mobility in space. In its most rudimentary form, the 
animal is a tiny mass of protoplasm enveloped at most 
in a thin albuminous pellicle which allows full freedom for 
change of shape and movement. The vegetable cel l, 
"n_thr ^'^ntr!"'y) '^ "'"•'•""ndfxi by a mpmhrnnw of cyllu- 
IfflCi which co pde mna it to imtnnh |lity And, from the 
bottom to the top of the vegetable kingdom, there are the 
same habits growing more and more sedentary, the plant 
having no need to move, and finding around it, in the air 
and water and soil in which it is placed, the mineral ele- 
ments it can appropriate directly. It is true tliat phe- 
nomena of movement are seen in plants. Darwin has 
written a well-known work on the movements of climbiug 
plants. He studied also the contiivances of certain in- 
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ivorous plants, such as the Drosera and the Dionaea, 
to seize their prey. The leaf- movements of the acacia, 
the sensitive plant, etc., are well known. Moreover, 
the circulation of the vegetable protO|ilasin within it« 
sheath bears witness to its relationship to the protoplasm 
of animals, whilst in a large number of animal species 
(generally parasites) phenomena of fixation, analogous 
to those of vegetables, can be observed." Here, again, 
it would be a mistake to claim that fixity and mobility 
are the two characters which enable us to decide, by simple 
inspection alone, whether we have liefore us a plant or an 
animal. But fixity, in the animal, generally seems hke 
a torpor into whtcH~^EIs^ies has fall en, a r efusal to 
evo lve further in a certain direction; it is closely akin to 
parasitism and is accompanied by features that recall 
those of vegetable life. On I h^ other hand, the move- 
ments of vegetab les hav e neither the frequency nor tEe 
vanety o f_thQg e of anirn als^[jcnerairy~ theylnvolve only 
part of the organism and scarcely ever extend to the whole. 
In the exceptional cases in which a vague spontaneity 
appears in vegetables, it is as if wc beheld the accidental 
awakening of an activity nonnally asleep. In short, 
although both mobility and fixity exist in the vegetable 
as in the animal world, the balance is clearly in favor of 
fixity in the one case and of mobility in the other. These 
two op])Osite tendencies are .so plainly directive of the two 
evolutions that the two kingdoms miglit ahnost be definid 
by them. But fixity and mobility, again, are only super- 
ficial signs of tendencies that arc still <lee[)er. 

Between mobil ity a nd c onacJou^ncss there is an obvioug 
jelatioHSWrr: No doubt, the cooscioa'incss of the higher 
organisms seems bound up with certain cerebral arrange- 

 On fixation tad p&rsailiun in geitenl, we tli« work of UouMSf, 
La Formr tl la fie. Pari«, IflOO, pp, 721-807. 
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ments. The more the nervous system develops, the more 
numerous and more precise become the movements among 
which it can choose; the clearer, also, is the consciousness 
that accompanies them. But neither this mobility nor 
this choice nor consequently this consciousness involves 
as a necessary condition the presence of a nervous system; 
the latter has only canalized in definite directions, and 
brought up to a higher degree of intensity, a rudimentary 
andvague activity diffused throughout the mass of the 
organized substance. The lower we descend in the ani- 
mal series, the more the nervous centres are simplified, 
tmd the more, too, they separate from each other, till 
finally the nervous elements disappear, merged in the mass 
of a less differentiated organism. But it is the same with 
all the other apparatus, with all the other anatomical 
elements; and it would be as absurd to refuse consciousness 
to an animal because it has no brain as to declare it in- 
capable of nourishing itself because it has no stomach. 
The truth isjhat the nprypijij syst em ari ses, hke the othe r 
jystems, from a d ivision oUabor. It does not create the 
function, it only brings it to a higher degree of intensity 
and precision by giving it the double form of reflex and 
voluntary activity. To accomplish a true reflex move- 
ment, a whole mechanism is necessary, set up in the spina! 
cord or the medulla. To choose voluntarily between 
several definite courses of action, cerebral centres are 
necessary, that is, crossways from which paths start, 
leading to motor mechanisms of diverse form but equal 
precision. But where nervous elements are not yet canal- 
ized, still less concentrated into a system, there is some- 
thing from which, by a kind of splitting, both the reflex 
and the voluntary will arise, something which has neither 
the mechanical precision of the former nor the intelli- 
gent hesitations of the latter, but which, partaking of 
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,h it may be infinitesimally, is a reaction simply unde- 
cided, and therefore vaguely conscious. This amounts 
to saying that the humblest organism is conscious in pro- 
portion to its power to move freely. Is consciousness 
here, in relation to movement, the effect or the cause? 
In one sense it is the cause, alnoe it haa to direct loco- 
But in another sense it is the effect, for it is 
motor activity that maintains it, and, once this activity 
.ppeara, consciousness dies away or rather falls asleep, 
crustaceans such as the rhizocephala, which must 
lerly have shown a more differentiated structure, 
fixity and parasitism accompany the degeneration and 
almost complete disappearance of the nervous system. 
Since, in such a case, the progress of organization must 
have locaUzed ail the conscious activity in nervous centres, 
we may conjecture that consciousness is even weaker in 
animals of this kind than in organisms much less differen- 
tiated, which have never had nervbus centres but have 
remained mobile. 

How then could the plant, which ia fixed in the earth 
and finds its food on the spot, have developed in the di- 
rection of conscious activity? The membrane of cellulose, 
in which the protoplasm wraps itself up, not only prevents 
the simplest vegetable organism from moving, but screens 
it also, in some measure, from those outer stimuli which 
act on the sensibility of the animal as irritants and prevent 
it from going to sleep.' The plant is therefore unconscious . 
Here again, however, we must beware of radical distinctions. 
"Unconscious" and "conscious" are not two labels which 
can be mechanically fastened, the one on every vegetable 
cell, the other on all animals. While consciousness sleeps 
I in the animal which has degenerated into a motionleae 
isite, it probably awakens m the vegetable that has 

* Oope, o-p. cit. p. 76. 



112 



OREATi™ EVOLUTION 



^. 



regained liberty of movement, and awakens in jiiat the 
degree to which the vegetable has reconquered this Hberty. 
Nevertheleg3, consciousness and imconsciousnesa mark the 



directions in which the two k^n gdnm'; havp developed, in 
this sense, tha t to find the best specimens of consciousness 
.in t he animal we must ascerid to the lil g h^wt rpprpapn tfttivpa 
of the s pn'pjt, whereas, to find probable cases of vegetable 
consciousness, we must descend as low as possiijle in the 
scale of plant s — down to the zoospores of the algae, for 
instance, and, more generally, to those unicellular organ- 
isms which may be said to hesitate between the vegetable 
form and animality. From this standpoint, and in this 
measure, we should define the animal by sensibility and 
awakened consciousness, the vegetable by consciousness 
asleep and by insensibility. 

To sum up, the vegetable manufactures organic aub- 
stances directly with mineral substances; as a rule, tUs 
aptitude enables it to dispense with movement and so 
with feeling. Animals, which are obliged to go in searg ti 
of thpjr fof>Hj_hftVP_pyolvftd in t.hp dirprt.Jnn pf I npmnfjtfir 
a ctivity, and conse quen tly of a '•"'i°i'i"'ii?np¥'i mnn* and 
more distinct, more and more ample. 



Now, i t seems to us mcgt_Brobable that the animal 
cell and the vegetable cell are deriv«l from a c^imbh 
slock, and tliat tlie first living organisms o.scUlat^ be- 
tween the vegetable Mid _anjjiial Jonu^ pactJaLpatingji 
both at ogee. Jn deed, we have just seen that the char- 
acteristic tendencies of the evolution of the two kingdoms, 
although divergent, coexist even now, both in the plant 
and in the animal. The proportion alone differs. Or- 
dinarily, one of the two tendencies covers or crush^ down 
the other, but in exceptional circumstances the suppressed 
oae starts up and regains the place it bad lost. The 
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mobility and consciousness of the vegetable cell are not 
80 sound asleep that they cannot rouse themselves when 
circumstances permit or demand it; and, on the other hand, 
the evolution of the animal kingdom has always been re- 
tarded, or stopped, or dragged back, by the tendency it 
has kept toward the vegetative life. However full, how- 
ever overflowing the activity of an animal species may 
appear, torpor and unconsciousness are always lying in 
wait for it. It keeps up its r61e only by effort, at the 
price of fatigue. Along the route on which the animal 
has evolved, there have been numberless shortcomings 
and cases of decay, generally associated with parasitic 
habits; they are so many shuntings on to the vegetative 
life. Thus, everything bears out the belief that vegetable 
and animal are descended from a common ancestor which 
united the tendeDcles of both in a rudimentary state. 

But the two tendencies mutually implied in this rudi- 
mentary form became dissociated as they grew. Hence 
the world of plants with its fixity and insensibility, hence 
the animals with their mobility and consciousness. There 
is no need, in order to explain this dividing into two, to 
bring in any mysterious force. It is enough to point out 
that the living being leans naturally toward what is most 
convenient to it, and that vegetables and animals have 
chosen two different kinds of convenience in the way of 
procuring the carbon and nitrogen they need. Vegetables 
continually and mechanically draw these elements from an 
environment that continually provides it. Animals, by 
action that is discontinuous, concentrated in certain 
moments, and conscious, go to find these bodies in organ- 
isms that have already fixed them. They are two different 
wajrs of being industrious, or perhaps we may prefer to 
eay, of being idle. For this very reason we doubt whether 
•vous elements, however rudimentary, will ever be found 
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in the plant. What corresponds in it to the directing will 
of the animal is, we believe, the direction in which it bends 
the energy of the solar radiation when it uses it to break 
the connection of the carbon with the oxygen in carbonic 
acid. What corresponds in it to the sensibility of the ani- 
mal is the impressionability, quite of its kind, of ite chloro- 
phyl to tight. Now, a nervous system being pre-eminent- 
ly a mechanism which serves as intermediary between 
sensations and volitions, the true "nervous system" of 
the plant seems to be the mechanism or rather chemicism 
aui generis which serves as intermediary between the im- 
pressionability of its chlorophyl to light and the produc- 
ing of starch: which amounts to saying th at the plant can 
have no nervous^lements, and^i h&t the sa me impetus IhU 
hoi jed the anim i U to give itself nerves andwrve jierUres must 
have e nded, in the plant, in the chlorophu Uian function. ' 

This first glance over the organized world will enable 
us to ascertain more precisely what unites the two king- 
doms, and also what separates them. 

Suppose, as we suggested in the preceding chapter, 
that at the root of life there is an effort to en graft qd t o 
the necessity of physical forces the l argest po ssible ftrnnnnt 
of indet ermiT iaiUm . This effort cannot result in the 
creation of energy, or, if it does, the quantity created 
does not belong to the order of magnitude apprehended 

 Just as the pUnt, in certain casea, recovers the faculty of moving 
ftctivaly which alurnbera in it, so the animat, in exceptional drcum- 
■tancBB, can replace itself io the conditions of the vegetative life and 
devebp in itaelf an equivalent of the chlorophj'ilian functioD. It 
appears, indeed, from recent expcrimentf of Maria vod Liiulen, that 
the chrysalides and the caterpillars of certain lepidoptera, under the 
inOuenoe of light, fix the carbon of the carbonic acid contained in 
(he atmosphere (U. von Linden, " L 'Assimilation de I'acide carbonique 
par las cbiTsalidu de Upidoptdres," C.R.de la Soc. dt MoJo^, 1904^ 
pp.M2fl.). 
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1}y our senses and instniments of measurement, our ex- 
perience and science. All that the effort cau do, then, is 
to make the best of a pre-existing energy which it finds 
at its disposal. Now, it finds only one way of succeed- 
ing in this, namely, to secure smrh an accumulation of 
potential energy from matter, that it can get, at any 
moment, the amount of work it needs for its action, simply 
by pulling a trigger. Xheeffort itsel f possesses on ly 
that po we r of releasing . But the work of releasing, 
although always the same and always smaller than any 
given quantity, will be the more effective the heavier 
the weight it makes fall and the greater the height — or, 
in other words, the greater the sum of potential energy 
accumulated and disposable. As a matter of tact, the 
principal source of energy usable on the surface of our 
planet is the , sui;^ So the problem was this: to obtain 
from the sun that it should partially and provisionally 
suspend, here and there, oa the surface of the earth, its 
continual outpour of usable energ>', and store a certain 
_ . quantity of it, in the form of unused energy, in appropriate 
^^BlBBervoirs, whence it could be drawn at the desired moment, 
^^^Mrt the desired spot, in the desired direction. Thg sub- 
stances formi ng the food of a nimals are just such reaery oifs. 
Made ol very complex moiecule-s holding a considerable 
amount of chemical energy in the potential state, they are 
like explosives which only need a spark to set free the energy 
stored within them. Now, it is probable that life tended 
at the beginning to compass at one and the same time both 
the manufacture of the explosive and the explosion by 
which it is utilized. In this case, the same organism that 
hod directly stored the energy of the solar radiation 
would have expended it in fre« movements in space. 
And for that reason we must presume that the first living 
I sought on the am hand to accuraulatej without 
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ceasing, energy borrowed from the sun, and on the othar 
band to expend it, in a discontinuous and explosive way, 
in movements of locomotion. E ven to-day, per ba^ a 
chl orophyl-bearing Infusori an suck as the Euglena^Joajc: 
ay mbolize this primordia l tendency of life, tho ugh in a 
mea n form, inc ggablg of evolviog. Is the divergent 
development of the two kingdoms related to what one may 
call the oblivion of each kingdom as regards one of the 
two halves of the programme? Or rather, which is more 
likely, was the very nature of the matter, that life found 
confronting it on our planet, opposed to the possibility 
of the two tendencies evolving very far together in the same 
organism? What is certain is that the vegetable has 
trended principally in the first direction and the animal 
in the second. But if, from the jvery first, in making the 
explosive, n_atllieJiaiLfoLobject the explosi orir thpn it ig 
the evol uti on of t he aniinalj rather than that of th e ve g e- 
table, that indicates, on_the whole, the fundamentaLdi- 
rection"or Tife'. 

The" "harmony" of the two kingdoms, the comple- 
mentary character they display, might then be due 
to the fact that they develop two tendencies which at first 
were fused in one. The more the single original tendency 
grows, the harder it finds it to keep united in the same 
living being those two elements which in the rudimentary 
state implied each other. Hence a parting in two, hence 
two divergent evolutions; hence also two series of char- 
acters opposed m certain points, complementary in others, 
but, whether opposed or complementary, alwaj-s preserving 
an appearance of kinship- While the animal evolved, 
not without accidents along the way, toward a freer and 
freer expenditure of discontinuous energy, the plant per- 
fected rather its system of accumulation without moving. 
We shall not dwell on this second point. Suffice it to 
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Bay that the plant must have been greatly benefited, in 
its turn, by a new division, analogous to that between 
plants and animals. While the prunitive vegetable 

II had to fix by itself both its carbon and its nitrogen, 
5t becajne able almost to give up the second of these two 
functions as soon as microscopic vegetables came forward 
which leaned in this direction exclusively, and even special- 
ized diversely in this still complicated business. The 
microbes that fix the nitrogen of the air and those which 
convert the ammoniacal compounds into nitrous ones, 
and these again into nitrates, have, by the same splitting 
up of a tendency primitively one, rendered to the whole 
vegetable world the same kind of service as the vegetables 
in general have rendered to animals. If a special kingdom 
were to be made for these microscopic vegetables, it might 
be awd that in the microbes of the soil, the vegetables 
and the animals, we have before us the analysis, carried 
out by the matter that life found at its disposal on our 
planet, of all that life contained, at the outset, in a state 
of reciprocal implication. Is this, properly speaking, a 

division of labor"? These words do not give the exact 
idea of evolution, such as we conceive it. Wherever the re 

division of labor, there.is osspcia/ion and also convergence 
of effort. Now, the evolution we are s peaking of is nevej- **<-,^ 
aclueved by means of association, bu l by dissoc iation; _ it 
oever t ends toward c o nvergenc e, bu t toward dive rqenoe_id 
jffortB. The harmony between terms that are mutually 
complementary in certain points is not, in our opinion, 
produced, in course of progress, by a reciprocal adapta- 
tion; on the contrary, it is complete only at the start. 
It arises from an original identity, from the fact that the 
evolutionary procecis, splaying out like a sheaf, sunderB, 
in proportion to their simultaneous gron'th, terms which 

finst completed each other so well that they coalesced. 
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Now, the elements into which a tendency splits up 
are far from possessing the same importance, or, above 
all, the same power to evolve. We have just distiiiguished 
three different kingdoms, if one may so express it, in the 
organized world. Wliile the first comprises only mlcro- 
organiams which tiave remained in the rudimentary state, 
aniraal8_and vegetables have taken their flight toward 
very lofty fortunes. Such, indeed, is generally the case 
when a tendency divides. Among the divergent develop- 
ments to which it gives rise, some go on indefinitely, others 
come more or less quickly to the end of their tether. These 
latter do not issue directly from the primitive tendency, 
but from one of the elements into which it has divided; 
they are residual developments made and left beliind 
on the way by some truly elementary tendency which 
continues to evolve. Now, these truly elementary ten- 
dencies, we think, bear a mark by which they may be 
recognized. 

This mark is hke a trace, still visible in each, of what 
was in the original tendency of which they represent the 
elementary directions. T he elements of a tendency a re 
not like objects set beside each other in space and mu tually 
exelOSlve, "Bui ratRerTilie' [jsychic states^ ea ch of which . 
althoyglLBi3altaelI,LQ"Eegin gith,-yetpartakcd oLiithen, 
and 30 vi rtually includes in itself the whole peraonality 
to which it liekm^ There is no real manifestation of 
life, we said, that does not show ua, in a rudimentary 
or latent state, the characters of other manifestations. 
Conversely, when we meet, on one line of evolution, a 
recollection, so to speak, of what is developed along other 
tines, we must conclude that we have before u s dissociate d 
elenifintji nf nn g a nd the sa me_orign^_tpn'^'*"''y In this- 
.^eose, vp^fttAhlea and animals repres ent the two great 
diyergp"t Hpvglnpi nenta of life ! I'hough the plant is 
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dietinguished from the animal by fixity and insensibility, 
movement and consciouaneas sleep in it £i8 recollections 
which may waken. But, beside these normally sleeping 
recoUectioQB, there are others awake and active, just thos^ 
namely, whose activity does not obstruct the development 
of the elementary tendency itself. We may then formulate 
this law; When a tertdency splits up in the course of its 
development, each of the sppj^i/il tendenneji wky-h thus arise 
tries to p reserv e and develop e vm^ ino in the primitii/ e ] 
tendency lharis~not incomyalible with the work for which 



^ is specialized This explains precisely the fact we 
dwelt on in the preceding chapter, viz., the formation 
of identical complex mechanisms on independent lines 
of evolution. Certain deep-seated analogies between 
the animal and the vegetable have probably no other 
cau9e: sexual generation is perhaps only a luxury for 
the plant, bui to the animal it was a necessity, and the 
plant must have been driven to it by the same impetus 
which impelled the animal thereto, a primitive, original 
impetus, anterior to the separation of the two kingdoms. 
The same may be said of the tendency of the vegetabl e 
tOffi ards a growing c omplexit y. This tendency is essentia! 
to the animal kingdom, ever tormented by the need of 
more and more extended and effective action. But the 
v^etable, condemned to fixity and insensibility, exhibits 
the same tendency only because it received at the outset 
the same impulsion. Recent experiments show that it 
varies at random when the period of "mutation" arrives; 
whereas the animal must have evolved, we believe, in 
much more definite directions. But we will not dwell 
further on this original doubling of the modes of life. Let 
us come to the evolution of animals, in which we are more 
particularly interested. 
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What constitutes animali ty, we said, is the faculty 
of utilizing a r eleaging mechanism for the conveisifln 
of 03 much slored^up. .potential energy as^possililfl infr o 
"explosive" actions. In the beginning the explosion 
16 haphazard, and does not choose its direction. Thus 
the amoeba thrusts out its pseudopodic prolongations 
in all directions at once. But, as we rise in the animal 
scale, the form of the body itself is observed to indicate 
a certain number of very definite directions along which 
the energy travels. These directions are marked by so 
many chains of pnrvoU i S elements. Now, the nervous 
element has gradually emerged from the barely differentiat- 
ed mass of organized tissue. It may, therefore, be sur- 
mised that in the ner\'ous element, as soon as it appears, 
and also in its appendages, the faculty of suddenly freeing 
the gradually stored-up energy is concentrated. No doubt, 
e very living cell e xpe"''^'' pi'^rgy withfiut rrfming, ■" ""l^p 
to main tain ij-s^ equilibrium. The vegetable cell, torpid 
from the start, is entirely absorbed in this work of main- 
tenance alone, as if it took for end what must at first have 
been only a meaa?. But, in the animal, all points to action, 
that is, to the utilization of energy for movements from 
place to place. True, every animal cell expends a good 
deal — often the whole — of the energy at its disposal in 
keeping itself alive; but the organism as a whole tries 
to attract as much energy as possible to those points where 
the locomotive movements are effected. So that where a 
nervous system exists, with its complementary sense- 
organs and motor apparatus, everything should happen 
as if the rest of the body had, as its essential function, to 
prepare for these and pass on to them, at the moment 
required, that force which they are to liberate by a sort 
of explosion. 

The part played by food amongst the ty^er^aaimals 
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ia, indeed, extremely complex. In the first place it serves 
to r epair tissues , then it pr ovides the an imal _witL the 
heat necessary to render it as independent as possible 
of changes in external temperature. Thus it preserves, 
supports, and maint^ns the organism in which the nervous 
system is set and on which the nervous elements have to 
live. But these nervous elements would have no reason 
for existence if nTie organism did not pasa to them, and 
especial ly to the m uagl*^ Ihfy ''""^"^l, " ^prfain pnprpy 
tp expend : ^ nd it "may even be conjectured that there, 
in the main, is the essential and ultimate destination- of 
food. This does not mean that the greater part of the food 
is used in this work. A state may have to make enormoua 
expenditure to secure the return of taxes, and the sum 
which it will have to dispose of, after deducting the cost 
of collection, will perhaps be very small: that sum is, 
none the less, the reason for the tax and for all that has 
been spent to obtain its return. So it is with the energy 
which the animal demands of its food. 
Many facts seem to indicate that the nervous and mus- 
elements stand in this relation towards the rest of 
oi^ganism. Glance first at the di stribution of ali - 
mentary s u bstance s among the different elements of the 
£vtng body. These substances fall into two cla-sses, one 
th^J^ juaternary or albuminoid, the other the ternacv . 
including the carbohydrates and the fats . The albumi- 
noids are properly plastic, destined to repair the tissues — 
although, owing to the carbon they contain, they are 
capable of providing energy on occasion. But the function 
of supplying energ}' has devolved more particularly on 
the second class of substances: these, being deposited 
in the cell rather than forming part of its substance, 
convey to it, in the form of chemical potential, an ex- 
pansive energy that may be directly converted into either 
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movement or heat, I n. short, the chief function of the 
albumi noidB is to repair th fl piftfhinp whilp fhp fiinrtigp 
of the other cla&s "f siiKwtnnfpq j^ tiP supply [ >nwpr. It 
is natural that the albuminoids should have no specially 
allotted destination, since every part of the machine has 
to be maintained. But not so with the other substances. 
The carbohydrates are distributed very unequally, and 
this inequality of distribution seems to ua in the highest 
degree instructive. 

Conveyed by the arterial blood in thefqnn of glucose, 
these s ubstancea are ifepostteJ, in the form of g lycogen , 
in the different cells forming the tissu^. We know that 
one of the principal functions of the liver is to maintain 
at a constant level the quantity of glucose held by the 
blood, by means of the reserves of glycogen secreted by the 
hepatic cells. Now, in this circulation of glucose and 
accumulation of glycogen, it is easy to see that the effect 
IB as if the whole effort of the organism were directed 
towards providing with potential energy the elements of 
both the muscular and the nervous tissues. The organ- 
ism proceeds differently in the two cases, but it arrives 
at the same result. In the first case, it provi des the m uscle- 
cell with a large reserve deposited in advance : the quantity 
of glycogen contamed in the muscles is, indeed, enormous 
in comparison with what is found in the other tissues. 
In the nervous tissue, on the contrary, the reserve is 
small (the nervous elements, whose function is merely 
to liberate the potential energy stored in the muscle, never 
have to furnish much work at one time) ; but the remark* 
able thing is that this reserve is rpMnrr-H by ilip lilfviH tyt 
the very moment that |t is ^xpendedj^so^that the_nerve 
iH'1rwtAntly~fftrTift'r"gwl with p^t^ntiftl rripro' Muscular 
tissue and nervous tissue arc, therefore, both privileged, 
the one in that it is stocked with a large reserve of energy, 
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the other in that it is always served at the instant it is id 
need and to the exact extent of its requirements. 

More particularly, it is from the 8eiiaori-motor_8y8iem 
that the call for glyijo^en, the potential energy, comes, 
as if the rest of the organism were simply there in order 
to transmit force to tlie nervous system and to the muscles 
which the ner\'es control. True, when we think of the 
part played by the nervous system (even the sensori- 
motor system) as regulator of the organic life, it may well 
be asked whether, in this exchange of good offices between 
it and the rest of the body, the nervous system is indeed 
a master that the body serves. But we shall already in- 
cline to this hypothesis when we consider, even in the 
static state only, the distribution of potential energy 
among the tissues; and we shall be entirely convinced of it 
when we reflect upon the conditions in which the energy 
18 expended and restored. For suppose the sensori- 
motor system is a system like the others, of the same rank 
as the others. Borne by the whole of the oi^anism, it will 
wut until an excess of chemical potential is supplied 
to it before it performs any work. In other words, \t 

ig_th^ production of glyrngpn whifh wil) rpgiilfitp ihft 

consumption by th e ne rves and musc les. On the con- 
trary, if the sensori-motor system is the actual master, 
the duration and extent of its action will be independent, 
a certain extent at least, of the reserve of glycogen that 
fit holds, and even of that contained in the whole of the 
organism. It will perform work, and the other tissuea 
will have to arrange as they can to supply it with potential 
energy. Now, this is precisely what does take place, as is 
shown in particular by the experiments of Morat and Du- 
fourt." While the glycogenic function of the Uver defends 
Ob the action of the excitory nerves which control it, the 

' Arekivta dt phyticlogte, 1802. 
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action of these nerves is subordinated to the action of 
those which stimulate the locomotor muscles — in this 
sense, that the muscles begin by expending without cal- 
culation, thus consuming glycogen, impoverishing the 
biood of its glucose, and finally causing the liver, which 
has had to pom- into the impoverished blood some of 
its reserve of glycogen, to manufacture a fresh supply. 
From the sensori-motor system, then, everj^hing starts; 
on that system ever ythi ng converges; and we may say, 
without metaphprj that the rest of the organiam ia at ita 
service. 

' Consider again what happens in a prolonged fast. It 
is a remarkable fact that in aQinials thatJiaye digd of 
hun ger the bi-ain is found_to be alm^ost unimpaired, while 
the other organs have lost more or less of their weight. 
^^ their cells have undergone profound changes.' It 
seems as though the rest of the body had sustained tha 
nervous system to the last extremity, treating itself 
simply as the means of which the nervous system is tha 
end. 

To sum up: if we agree, in short, to underatand by 
"the sensori-motor system" the cercbro-spinal nervous 
system together with the sensorial apparatus in which it 
is prolonged and the locomotor muscles it controls, we 
may say that a h igher organigm is essentially a sensori- 
motor syste m installed on systems of di gestion, respiration, 
circulation, secretion, etc., whose function it is to repair , 
cleanse and protect it, to create an unvarying internal 
environment for it «"f^ '^h^'J^f^ all to pass it potential 

' De Manarfino, "Quelquea obserVBtionB expSrimentftleB mjr I'in- 
fliWDce de I'inBomnie sbsolue" (Ardi. ital. de biologit, t. xxi., 1894, pp. 
322 ff.). Rcoently, inalfgous observationa have been made on a man 
who died of inanition after a faat of tbirtf-Gve dtja. See, on thii 
nibject, in th» Annie biologique ot 189S, p. 333, tberiauioiof UikrtMe 
(in Rusuan) by Tarakaviteh and Strhainy. 



^^^eog 



ANIMAL LIFE 



125 



^ 



to convert into locnmotivp mftvpn'.eDt.' It is 
true that the more the nervoas function is perfected, the 
moremust the functions required to maintain it develop, and 
the more exacting, consequently, they become for them- 
selves. As the nen'Ous activity has emerged from the 
protoplasmic mass in which it was almost drowned, it 
lias had to summon around itself activities of all kinds for 
He support. Th^e could only be developed on other 
activities, which again implied others, and so on indefinitely. 
Thus it is th at the complexity of funetjoning_qf thejii^ier. 
organisms go es o"n~lo"^iiHnity. T he study of one of these 
orgamsms therefore takes us round in a circle, as if every- 
thing was a means to everything else. But the circle 
has a centre, none the less, and that is the system of nervous 
elements stretching between the sensory organs and the 
motor apparatus. 

We will not dwell here on a point we have treated at 
length in a former work. Let_jig_merelY i^alljthat the 
p rogress of the nervous system has been effected bot h 
in the directio n ^a.mofe-precifie adapta^ on ofjnovements 
aad in that of a ^ grpatpr lati t.nHp Ifff. to the living b^ing 
to choose bftwpRTi thpm These two tendencies may 
appear antagonistic, and indeed they are so; but a nervous 
chain, even in its most rudimentary form, successfully 
reconciles them. On the one hand, it marks a well-de- 

 Cuviereaid: "The nervous system !.», at bottom, the whole animal; 
the other HystemH ar e there"o Htyio~Bervelt."" f'Sur'uii nouveau 
npillUdlBUUtlil i iSiBlir entre lea claBses qui component le regne ani- 
m&l," Arch, du Mtixtum d'hietoire TialureUe, PariH, 1812, pp. 73-84.) 
Of oourae, it would be necesaary to apply a great many reatrictiona 
to thia fonnulft — for example, to allow for the cases of degradatioti 
mnd retrogresnon in which the nervous syatem passes into the back- 
giouDd. And. moreover, with the nervous system must be included 
tbe lenBorial apparatus on the one hand and the motor on the other, 
between which it acts as inlenaediary. Ct. Poster, art. "Physiology," 
h tbe Enq/dopardia Briianniea, Edinburgh, 1885, p. 17. 
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fined track between one point of the periphery and an- 
other, the one sensory, the other motor. It_ha s theref ore 
ca qahzed an activity which was oripinallv dJEFuaed in tEe 
protopla smic mass .. But, on the other hand, the elements 
that compose it are probably discoDtinuous; at any rate, 
even supposing they anai^tomose, they exhibit a functional 
discontinuity, for each of them ends in a kind of cross- 
road where probably the ncn-ous current may choose 
its course. From the humblest Monera to the best endowed 
insects, and up to the most intelligent vertebrates, the 
progress realized has been above all a progress of the ner\'ous 
syatera, coupled at every stage with all the new construc- 
tions and complications of mechanism that this progress 
required. A s we fo rr-tjhftHnwpH in thu hfginnJnp; of thJR 
work, the rfile of life is to insert some indet ermin ati pn into 
rtlatta"." IndeTerminale.^T^. unforeseeable', arc the forma 
it creates in the course of its evolution. More and more 
indeterminate also, more and more free, is the activity 
to which these forms serve as the vehicle, A nervou s 
system, wit h ne uro nes p laced end to endJ_n_6!icbJKiae.that, 
at theextreraity of each^ manifold ways open in_ ahich 
msnffold questions pr^nt themselves, is a v eritabl e 
reservoir of iTidetermination. That the main energy of 
the vital impulse has been spent in creating apparatus 
of this kind is, we believe, what a glance over the organ- 
ised world as a whole easily shows. But concerning the 
vital impulse itself a few explanations are necessary. 



It must not be forgotten that the force which is evolv- 
ing throughout the organized world is a Itmjtgd force. 
whinh ^1 i^lwflyq appWin^ to transcend its ^lf^flnd always 
remains ^ inad equa te to the work it would fain produce . 

The prrnra nnH pimnlitiM nf rftHiflffl finaljum ftre duB tO 

the misapprehension of this point. It feas repr esented 
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the whol e of the living world as a con3tructionj_ snd a fK,,  
conatnictiOD analofioua to a human work. AU the pieces ^■^****^ 
have been arranged with a view to the best possible func- 
Uoniog of the machiDe. Each species has its reason for 
existence, its part to play, its allotted place; and all join 
together, as it were, in a musical concert, wherein the 
seeming discords are really meant to bring out a funda- 
mental harmony. In short, all ^o^ on in nature as in 
t he wo r ks of human ge nius, where, though the result 
may be trifling, there is at I casl. perfect aJequacy b etween 
the o bject made and the work oi' making. 

jynthinp nf t.hp kin^j j n the evolution o f Ijfg^ There, 
the disproportion is striking between the work and the 

result. Pmm tha. hatinm tn f.hp t.ftp of the Ol'ganized 

^rld we do indeed find oni n g"**'- pfFt^rt.; , hut, most often 
this effort turns short, sometimes paralyzed by contrary 
forces, sometimes diverted from what it should do by 
what it does, absorbed by the form it ia engaged in tak- 
ing, hypnotized by it as by a mirror. Even in its most 
perfect works, though it seema to have triumphed over 
external resistances and also over its own, it is at the 
mercy of the materiaUty which it has had to assume. 
It is what each of us may experience in himself. Our 
freedom, in the very movements by which it is affirmed, 
■'Creates the growing habits that will stifle it if it fails to 
fenew itself by a constant effort; it is dogged by automa- 
tism. The most living thought becomeji frigid in the for^ 
mula that expresses it. The word turns against the 
idea. 

The letter kills the spirit. And our moet ardent enthutii- 
aam, as soon as it is exteruaUzed into action, is so naturally 
congealed into the cold calculation of interest or vanity, 
the one takes so easily the shape of the other, that we 
Bight confuse them together, doubt our own sincerity, 
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deny goodness and love, if we did not know that the dead 
retain for a time the features of the hving. 

The profound cause of this discordance lies in an ir- 
remediable difference of rhythm. JifeJiL-genfiraLiajao- 
bility it aelij particular manifestations of hfe accept this 
mobility reluctantly, and constantly lag behind. It is 
always going ahead; they want to mark time. Ev olution 
in general would jain^o jin in a straigh t line; each s pecial 
evolution is a kind of circle. Like eddies of dust raised 
by the wind as it passes, the living turn upon themselves, 
borne up by the great blast of life. They are therefore 
relatively stable, and counterfeit immobility so well 
that we treat each of them as a thing rather than aa a 
prooress, j orgetting that the very permanence of their 
form is only the outline of a movement. At times, how- 
ever, in a fleeting vision, the invisible breath that bears 
them is raateriahzed before our eyes. We have this 
sudden illumination before certain forms of maternal 
love, 80 striking, and in most animals so touching, ob- 
servable even in the solicitude of the plant for its seed. 
This love, in which some have seen the great mystery 
of life, may possibly deliver us life's secret. It shows us 
each generation leaning over the generation that shall 
follow. It allows us a glimpse of the fact that the living 
being is above all a thoroughfare, and that the essence of 
life is in the movement by which iife is transmitted. 

This contrast between life in general, and the forms 
in which it is manifested, has everywhere the same char- 
acter. It might be said that life tends toward the ut- 
most possible action, but that each species prefers to 
contribute the shghteei; possible effort. Regarded in what 
constitutes its true essence, namely, as a transition from 
species to species, Ufe js a coptinually growine; action . 
But each of the species, through which hfe passes, amia 
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only at its owe convenience. It goes for that which 
demands the least labor. Absorbed in the form it is 
about to take, it falls into a partial sleep, in which it 
ignores almost all the rest of life; it fashions itself so 
SB to take the greatest possible advantage of its immediate 
eaivironment with the least possible trouble. Accord- 
ip^ly^lie ac t by which life goes forward to the crea tion 
Qf, a new form, and the act by which this form i s shap ed , 
are two different and often antagonistic mivprppntq. 
The first is continuous with the second, but cannot con- 
tinue in it without being drawn aside from its direction, 
as would happen to a man leaping, if, in order to clear 
the obstacle, he had to turn his eyes from it and look at 
himself all the while. 

I.jying fnrmq iltc^ \^y tlipir— vpry definition, fomiS that 

are ^ r to livp In whatever way tTie adaptation of the 

organism to its circumstances is explained, it has necessar 
rily been sufficient, since the species has subsisted. In 
this sense, each of the successive species that paleon- 
tology and zoology describes was a svccess carried off by 
life. But we get a very different impression when we 
refer each species to the movement that has left it l>ehind 
on its way, instead of to the conditions into which it has 
been set. Often this movement has turned aside; very 
often, too, it has stopped short ; what was to have been 
a thoroughfare has become a terminus. From this new 
point of view, failure seems the rule, success exceptional 
and always imperfect. We sh all se e that, of the four 
main dire ctiong^along which animal lit e bent itg_£Qur9e, 
t wo have led to b li nd aUeySj and, in the otherJwo,_lhe 
effort has ge nerally been out of proport i on to the resul t. 

Documents are lacking to reconstruct this history in 
detail, but we can make out its main lines. We have 
already siud that aoimals and vegetables must have 
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separated soon from their common stock, the vegetable 
falling asleep in immobility, the animal, on the con- 
trary, becoming more and more awalie and marching on 
to the conquest of a nervous system. Probably the eflfort 
of the animal kingdom resulted in creating organisms 
still very simple, but endowed with a certain freedom 
of action, and, above all, with a shape so undecided that 
it could lend itself to any future detenniuation. These 
animals may have resembled some of our worms, but 
with this difference, however, that the worms living to- 
day, to which they could be compared, are but the empty 
and fixed examples of infinitely plastic forms, pregnant 
with an unlimited future, the common stock of the echinO' 
derms, molluscs, arthropods, and vertebrates. 

One danger lay in wait for them, one obstacle which 
might have stopped the soaring course of animal life. 
There is one peculiarity with which we cannot help 
being struck when glancing over the fauna of primitive 
times, namely, the imprisonment of the animal in a more 
or less solid sheath, which must have obstructed and 
often even paralyzed its movements. The moUuacs 
of that time had a shell more universally than those of 
to-day. The arthropods in general were provided with a 
carapace; most of them were crustaceans. The more 
ancient fishes had a bony sheath of extreme hardness.' 
T he exp lanalitm- otjtbia..general,i{ict^should_be_sought, 
we believ e, in. A^tendencj^of soft organisms to defe^ 
themsel ves against one another~^^~lnaking themselves, 
as far as possible, undg vourahlg. EacTrgpectSTTirthrmrt 
by which it comes into being, trends towards that which 
is most expedient. Just aa among primitive organisms 
there were some that turned towards animal life by re- 

' See. oD the«e different pointe, the work of GBiidiy, Ettai <U paUon- 
U>logi* philatophiqut, Paris, 1890, pp. 14-lC and 78-79. 
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ling to manufacture organic out of inorganic material 
taking organic substances ready made from organ- 
iBins that had turned toward the vegetative life, so, among 
the animal species themselves, many contrived to live 
aX the expense of other animals. For an organism that is 
animal, that is to say mobile, can avail itself of its mobility 
to go in search of defenseless animals, and feed on them 
quite as well as on vegetables. So, th^raore species be- 
i jame mobi le, the morfi thpy henftmft vnrftpi niis and daqget;- 
qus to one another. Hence a sudden arrest of the entire 
animal world in its progress towards higher and higher 
mobility; for the hard and calcareous skin of the echino- 
derm, the shell of the mollusc, the carapace of the crustacean 
and the ganoid breast-plate of the ancient fishes probably 
all originated in a common effort of the animal species 
to protect themselves against hostile species. But thia 
breast-plate, behind which the animal took shelter, 
constrained it in its movements ami sometimes fixed 
it in one place. If the vegetable renounced consciousness 
in wra pping itself in a cellulose membrane, J-be. -animal 
tTiat shut itoclf up in a citadel or in armo r condemned 
"itse lTto a partial sl umber^ In this torpor the echinoderms 
Sd even the molluscs live to-day. Probably arthropods 
and vertebrates were threatened with it too. They escaped, 
however, and to this fortunate circumstance is due the 
expansion of the highest forms of life. 

Id two directions, in fact, we see the impulse of life 
to ^ movement petting the upper hand a^ain. ThejshM 
exchanged _their^ ganoirf brpjiat^pl ftt.p fnr gi^alfg Long 
BeforeTfiat, the insects had appeared, also disencumbered 
of the breast-plate that had protected their ancestors. 
Both supplemented the insufficiency of their protective 
covering by an agility that enabled them to escape their 
iee. and also to assume the oGTeosive, to choose the 
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place and the moment of encounter. We see a progrete 
of the same kind in the cvoUition of human anBamEQ^- 
The first impulse ia to se e k shpltc r; the secoodiJviiicU-is 
the better, is to beco me as supple as possible f or flight and 
above all for attack ^atLaiCk being t he mo st effective 
means of defense. So the heavy hoplite was supplanted 
by the legionary; the knight, clad in armor, had to give 
place to the light free-moving infantrj-man ; and in a 
general way, in the evolution of life, just as in the evo- 
lution of human societies and of individual destinies, the 

» grratest succ^sesjiavfi^beefl-lQ£_those_Hho haYe_ai:cfijitid_ 

1^ neavi^ risks. 

Kvidently, then, it was to the animal's interest to 
make itself more mobile. As we said when speaking 
of adaptation in general, any transfoiToation of a species 
can be explained by its own particular interest. This 
will give the immediate cause of the variation, but often 
only the most superficial cause. The profound cause is 
the impulse which thrust life into the world, which made 
it divide into vegetables and animals, which shunted the 
animal on to supplenes,« of form, and which, at a certain 
moment, in the animal kingdom threatened with torpor, 
secured that, on some points at least, it should rouse itself 
up and move foi-ward. 

On the two paths along which the vertebrates and 
arthropods have separately evolved, development (apart 
from retrogressions connected with parasitism or any 
other cause) has consisted above all in the progrees of 
the sensori-raotor nervous system. Mobility and sup- 
pleness were sought for, and also — through many experi- 
mental attempts, and not without a tendency to excess 
of substance and brute force at the start — variety of move- 
ments. But this quest itself took place in divergent 
directions. A glance at the nervous system of the arthro- 
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and that of the vertebrates shows us the difference. 
■In the arthropods, the body is formed of a series more or 
less long of rings set together; motor activity is thus 
distributed amongst a varying — sometimes a considerable 
— number of appendages, each of wtiich has its special 
function. In the vertebrates, activity is concentrated 
in two pairs of members only, and these oi^ans perform 
functions which depend much less strictly on their form.' 
The independence becomes complete in mau, whose hand 
IB capable of any kind of work. 

That, at least, is what we see. But behind what is 
■'ieen there is what may be surmised — two powers, im- 

inent in life and originally intermingled, which were 
bound to part company in course of growth. 

To define these powers, we must consider, in the evo- 
lution both of the arthropods and the vertebrates, the 
species which mark the culminating point of each. How 
is this point to be determined? Here again, to aim at 
geometrical precision will lead us astray. There is no 
single simple sign by which we can recognize that one 
species is more advanced than another on the same line 
of evolution. There are manifold characters, that must 
be compared and weighed in each particular case, in order 
to ascertain to what extent Ihey are essential or acci- 
dental and how far they must be taken into account. 

I t is unq uestionable, for example, _that siiccessia the 
most general jjritmon of superioritj^j_the^tw'o terms Jjeing, 
up to a c ertain poin t, synon^T nous. By success must be 
understood, so far as the hving being is concerned, an 
aptitude to develop in the most diverse environments, 
through the greatest possible variety of obstacles, so as to 
cover the widest possible extent of ground. A species 

• See, on thie aubject, Sh&ler, The Individwil, New York, !«», pp. 
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which claims the entire earth for its domaia is truly a 
dominating and consequently superior species. Such 
ia the human sijecies, which represents the culminating 
point of the evolution of the vertebrates. But such also 
are, in the series of the articulate, the insects and in partic- 
ular certain hymeuoptera. It has been said of the ants 
that, as man is lord of the soil, they are lords of the sub-soil. 

On the other hand, a group of species that has appeared 
late may be a group of degenerates; but, for tliat, some 
special cause of retrogression must have intervened. 
By right, this group should be superior to the group from 
which it is derived, since it would correspond to a more 
advanced stage of evolution. Now man is probably 
the latest comer of the vertebrates;' and in the insect 
series no species ia later than the hymenoptera, unlesa 
it be the lepldoptera, which are probably degenerates, 
living parasitically on flowering plants. 

So, by different ways, we are led to the same conclusion. 
The evolution of the arthropods reaches its culminating 
point in the insect, and in particular in the hymenoptera, 
as that of the vertebrates in man. N ow, since instinc t 

IB nnwhpn;; pn HpvplnppH sm, jn the inRfpt ynrlH, find i^ no 

g roup of insects so ma rvelously as in th^ h ymenoptera. it 
may be said that the~whoi e evdlJitiorr of tbe_ammalJtiDg- 
d om, apart from retrogress ions towards jregetative_Jif e, 
h as taken place on two divergent pa ths, one. of which led 
.to instinct and the other to intelligence. 

1 This point is disputed bj M. Reni QuidIoti, vho regards the cftr- 
nivoroua uid mniinant mammals, aa well as mrt&in birds, as subse- 
quent (o maa (R. Quinton, L'Eaii de mer milieu organique, Paris, 1004, 
p. 435). We may say here that our general conclusiotu. although 
very diRereut from M. Quinton's, are not irreconcilable with them; 
tot if evolution has really been Buch as we represent it. the vertebrate* 
must have made an eSort to maintain themselves in the most bvor- 
kbie conditiona of activity — the very coDditioaa, indeed, which life 
had cbown in the beginmnf . 
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V egetative torpQ.L instinct, and intelligence — these, 
then, are the elementa that coincided in the vital impulsion 
common to plants and animals, and which, in the course • 
of a development in which they were made manifest in 
the most unforeseen forms, have been dissociated by the 
very fact of their growth. The caTdinal enar^ w hich, frim 
A rialotie onwards, has vilialed most pf_ _ih& .. phil/ianphieji of 
ruiiJire., if \ jff ,iftp i-n. vi>/jplntinp.^ ■!:n^jirHvp. nrui. rntinn^l life , 
three successive degrees of the if^iel/i ' pmtent qf Qi\e and { fte 
K^ne tendency, whereas thpy nre. Ihrpj! (iina-gan/. eiirerlintjs 

of an activity that ha s split up as it e p-evL The difference 
between them is not a difference of intensity, nor, more 
generally, of degree, but of kind. 

It ifl important to investigate this point. We have 
en in the case of vegetable and animal life how they 
are at once mutually complementary and mutually an- 
tagonistic. Now we must show that intelligence and 
instinct also are opposite and complementary. But 
let us first explain why we are generally led to regard 
them as activities of which one is superior to the other 
and based upon it, whereas in reality they are not things 
of the same order; they have not succeeded one another, 
nor can we assign to them different grades. 

It_ is h°''niis^ intfllig^'n''p and i i>'<t.ini^t., having t^rig"- 
|tlly_bfy" int.firp eiPt. rating , rpt.itin 3ppift.hin{r of _ .thfijr 
common oriipn. N eithftr is fivpr found in a pure state. 
We sail! that in the plant the consciousness and mobility' 
of the animal, which lie dormant, can be awakened; and 
that the animal lives under the constant menace of being 
drawn aside to the vegetative life. The two tendencies 
— that of the plant and that of the animal — were bo thor- 
oughly inteqsenetrating, to begin with, that there haa 
pevcr heea a complete severance between them: they 
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haunt each other continually; everywhere we find them 
mingled; it is the proportion that differs. So with in- 
telligence and instinct. There \a no intelligeiice in wh ich 
aom g traces of inst inct a re not to be discove r ed, m ore 
es pecially no instinrt t.Fat is not siirroiin dpdwith a 

f rinfie jf int'^Higpn-'f ^t is this fringe of intelligence 

that has been the cause of so many misunderstandings. 
From the fact that instinct is always more or less in- 
telligent, it has been concluded that instinct and intelligence 
are things of the same kind, that there is only a difference 
of complexity or perfection between tbem, and, above all, 
that one of the two is expressible in terms of the other, 
la reahty. they accompany each other only because they 
are complementary, and they are complementary "oiily 
because thev are diffe rent, what is in- stinctive in rnstinc t 
being opposite to what is intel ligent in intelligcncg . 

We are bound to dwell on this point. It is one of the 
utmost importance. 

Let us say at the outset that the distinctions we are 
going to make will be too sharply drawn, just, because we 
wish to define in instinct what is instinctive, and in intelli- 
gence what is intelligent, whereas all concrete instinct is 
mingled with intelligence, as all real intelligence is pene- 
trated by instinct. More over, n either intelligence nor 
instinct lends itself to rigi d definit ion  fhe y an* t p'^Hpnpiftg, 
and not thinga.. AEo, it must not be forgotten that in the 
present chapter we are considering intelligence and instinct 
as going out of life which deposits them along its course. 
Now the life manifested by an organism is, in our view, 
a certain effort to obtain certain things from the material 
world. No wonder, therefore, if it is the diversity of this 
effort that strikes us in instinct and intelligence, and if 
we see in these two modes of psychical activity, above 
all else, two different methods of action on inert matter. 
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ThiB rather narrow view of them has the advantage of 
giving ua an objective means of distinguishing them. In 
return, however, it gives us, of intelligence in general 
and of instinct in general, only the mean position above and 
below which both constantly oscillate. For that reason 
the reader must expect to see in what follows only a dia- 
grammatic drawing, in which the respective outUnes 
of intelligence and instinct are sharper than they should 
be, and in which the shading-o£f which comes from the 
iodecision of each and from their reciprocal encroachment 
on one another is neglected. In a matter so obscure, 
we cannot strive too hard for clearness. It will always be 
easy afterwards to soften the outlines and to correct what 
is too geometrical in the drawing — in short, to replace 
the rigidity of a diagram by the supplenera of hfe. 

To what date is it agreed to ascribe the appearance 
of man on the earth? Ta_th£_4»etiQd when^_the fire^ ' 
^rapons, th^ jijg t tools, were made^ The memorable i 
quarreTover the discovery of Boucher de Perthes in the 
quarry of Moulin-Quignon is not forgotten. The question ^-^^ . 
was whether real hatchets had been found or merely i 
bits of flint accidentally broken. But that, supposing 
they were hatchets, we were iii deed in th e prraenge^ot 
intelligence, and more particu larly of huma n i^telUgenga. 
DO one~doubtetr for an instant. Now let us open a col- 
lection of anecdotes on the intelligence of animals: we 
shall see that besides many acts explicable by imitation 
or by the automatic association of images, there arc some 
that we do not hesitate to call intelligent: foremost among 
them are those that bear witness to some idea of manu- 
facture, whether the animal life succeeds in fashioning a 
crude instrument or uses for ite profit an object made by 
The animals that rank immediately after man in 
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the apes and elephants, are 



the matte r of i 

th ose that can use an ar tifinin.! in^tnimcnt. fiprnsioTuillY. 
Below, but not very far from them, come those that 
rfif/iffTLiJ' if ; A. f-nnuf.nirtpH nhiwt : for example, the fox, which 
knows quite well that a trap is a trap. No doubt, there is 
intelligence wherever there is inference; but inference, 
which consists in an inflection of pa.''t experience in the 
direction of present experience, is already a beginning 
of invention. Invention becomes complete when it is 
materialized in a manufactured instrument. Towards 
that achievement the intelligence of animals tends as 
towards an ideal. And though, ordinarily, it does not 
yet succeed in fashioning artificial objects and in making 
use of them, it is preparing for this by the very variations 
which it performs on the instincts fumif^hed by nature. 
As re^gards human intelligence, it has not been auflBciently 
noted that mechanical invention has been from the first 
its essential feature, that even to-day our social life gravi- 
tates around the manufacture and use of artificial instru- 
ments, that the inventions which strew the road of progress 
have also traced its direction. This we hardly realize, 
because it takes us longer to change ourselves than to 
change our tools. Our individual and even social habits 
survive a good while the ciroumstamcs for which they were 
made, so that the ultimate effects of an invention are not 
observed until its novelty is already out of sight. A 
century has elapsed since the invention of the steam- 
engine, and we are only just beginning to feel the depths 
of the shock it gave us. But the revolution it has effected 
in industry has nevertheless upset human relations al- 
together. New ideas are arising, new feelings are on the 
way to flower. In thousands of years, when, seen from 
the distance, only the broad lines of the present age will 
still be visible, our wars and our revolutions will count for 
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little, eveo supposing they are remembered at all ; but the 
3<.pn.m-pnpinft, and the procession of inventions of every 
kind that accompanied it, will perha|)S be spoken of as we 
speak of the bronze or of the chipped atone of prc-historic 
times: it will sprvp tji dpfins a n a g^s-' If we could rid our- 
selves of all pride, if, to define our species, we kept strictly 
to what the liistoric and the prehi^oric periods show us 
to be the constant characteristic of man and of intelli- 
gence, we should say not Homo sapiens, but Homo faber. 
In short, int elligence^ considered in whal seem^ fo f^" ^f" 
orvmal feature^ rs f.^ fn/'iJiy gf manvjacturina artificial 

var uinq the maniifi fct ^ ri- 

Now, does an unintelligent animal also possess tools ■i^ 
or machines? Vpq, I'pH.ftinly^ I mi, ti e r" ih^* i t°1ntrf ^ nt 
jbrraa a part of t hfi_bpdy-thttt m^" ■*-; a gd, co rrespond- ^^ 
iag to this instrument, there ia-so i nsliiu-i that.knows how 
touse it. True, it cannot be maintained that aU iastiacts 
consist in a natural ability to use an inborn mechanism. 
Such a definition would not apply to the instincts which 
Romanes called "secondary"; and more than one "pri- 
mary" instinct would not come under it. But this defi- 
nition, like that which we have provisionally given of 
intelhgence, determines at least the ideal limit toward 
which the very numerous forms of instinct are traveling. 
Indeed, it has often been pointed out that most instincts 
are only the continuance, or rather the consummation, 
of the work of organization itself . Where does the activity 
of instinct begin? and where does that of nature end? We 
cannot tell. In the metamorphoses of the larva into the 
nyraph aud into the jjerfect insect, metamorphoses that 
' M. Paul Lftcombe has biJ great stress on Uib important inSuenoe 
that great inventions liave exercised on tbe evolution of humai)it7 (P. 
I^oombe, Dt I'hviloire congidirde comme Kieiwe, Parts, 1894. See, in 
pulieuLtr, pp. 16:1-247). 
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often require appropiiate action and a kind of initiative 
on the part of the larva, there is no sharp hne of demarcar 
tion between the instinct of the animal and the organizing 
work of living matter. We may say, as we will, either that 
instinct organizes the instruments it is about to use, or 
that the process of organization is continued in the instinct 
that has to use the organ. The most marvelous instincts 
of the insect do nothing but develop its special structure 
into movements: indeed, where social Ufe divides the 
labor among different individuals, and thus allot-s them 
different instincts, a corresponding difference of structure 
JB observed: the polymorphism of ants, bees, wasps and 
cert^n pscudoneuroptera is well known. Thus, if we 
"Minsider only those typical cases in which the complete 
triumph of intelligence and of instinct is seen, we find 
w'this essential difference between them: martncf 'perfected 
is a faculty of us vriQ_ar^^_even^ o f constructing organize d 
instruments; intelligence perfectedis the faculty of maJeing 
j arid using unorganized instrumejiis. 

Tire"Mvahtagra~a'nd' drawbacks of these two modes 
of activity are obvious. Instinct finds the appropriate 
instrument at hand: this instrument, which makes and 
repairs itself, which presents, like all the works of nature, 
an infinite complexity of detail combined with a marvelous 
simplicity of function, docs at once, when required, what 
it is cflUed upon to do, without difficulty and with a per- 
fection that is often wonderful. In return, it retains an 
ahnost invariable structure, since a modification of it 
involves a modification of the species. Instinct is th erg: 
[fore^ecfi83arily.specializBd,_heuig nnthing hut the iitili 
j gatio n of a specific inctmpipnt. for fl spfTJfir ff'j"'t The 
/ instrumeot, -con3tnir:l. Rd ij i tftU i gently, on the contrary, 
ia nn itTjpprfpc t jnstruioent. It cos ts a n^ eff or t. It is 
generally troublesome to bkndle. But, aa it la m*dc of 
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unorganized matter, it can take any form whatsoever, 
serve any purpose, free the living being from every new 
difficulty that ariBes and bestow on it an unlimited number 
of powers. Whilst it is inferior to the natural instrument 
for the satisfaction of immediate wants, its advantage 
over it is the greater, the less ui^ent the need. Above 
all, it reacts on the nature of the being that constructs 
it; for in calling on him to exercise a new function, it 
confers on him, so to speak, a richer organization, being 
an arlrificial organ by which the natural organism is ex- 
tended. For every need that it aatislies. it creates a ne w 
need; and so, instead of closing, like instinct, the round of 

ac tion within w hi ch the ftnimnl fpnHs r.n mnvp fliito- 

raatic ally, it lays open to activity an unlimited field into 
tthi ch it is ri riv*'" fiirf.li^r and further, and made roore 
and mo re free. But this advantage of intelligence over 
instinct only appears at a late stage, when intelligence, 
having raised constniction to a higher degree, proceeds 
to construct constructive machinery. At the outset, the 
advantages and drawbacks of the artificial instrument and of 
the natural instrument balance so well that it is hard to fore- 
tell which of the two will secure to the hving being the 
greater empire over nature. 

We may surmise that they began by being implied 
in each other, that the original psychical activity included 
both at once, and that, if we went far enough back into the 
past, we should find instincts more nearly approaching 
intelligence than those of our insects, intelUgencc nearer 
toinstinct than thjit of our vertebrates, intelligence and 
■DgtfUl''t hfiinft. in this e lem entary condit ion, prisonere of a_ 
matter which thev are not vet able to control. If the force 
immanent in hfe were an unlimited force, it might perhaps 
have developed instinct and intelligence together, and to 

f extent, in the same organisms, But everything seems 
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to indicate that this force is limited, and that it soon 
exhausts itself ia its very manifestation. It is hard for 
it to go far in several directions at once: it must choose. 
NoWj it basjhe clioice between two modes of actinj 
t he material world: it caa .ciffier~e 

by creating an o rganized instrument to work with ; 

it can pfi(^c.\ ]t indirecUu through an or^aniam which, jp - 
stc ad of possessing the required instrument natura lly. 
will itself construct it by fflphinning in<irgAni.- mnt.t^i- 
Hence intelligence and instinct, which diverge more and 
more as they develop, but which never entirely separate 
from each other. On the one hand, the most perfect 
instinct of the insect is accompanied by gleams of inteUi- 
gence, if only in the choice of place, time and materials 
of coostructioD : the bees, for example, when by exception 
they build in the open air, invent new and really intelligent 
arrangements to adapt themselves to such new eon- 
ditions.' put, on th e other hand , intelli g ence has ftVBn 
more need of ins tinct than instinct has of intelli gence: 
for. the 4>ower_to pivp. sha pft tn r.T\ \ 4e matter inv nlvpa!3I- 
ready a supetioj 'Ix''?^ 0^ grganiMtinni a dfrgrpip t^jYhiiJi 
the animal jamldnot_hflve_ri8en,sav£_on„th£^,wing3^ 
ioaljnct' So, while nature has frankly evolved in the di- 
rection of instinct in the arthropods, we observe in almost 
all the vertebrates the striving after rather than the ex- 
pansion of intelligence. It is instinct still which forms 
t he basis of their psychical activit y; b"t ■nfiPlligp"f!P in 
there, ag j ff "tll d fain -''iip erS ff^'' '*• Intelligence does not 
yet succeed in inventing instruments; but at least it tries 
to, by performing as many variations as possible on the 
instinct which it would like to dispense with. It gains 
complete self-poeaession only in man, and this triumph 

 Bouvier. "L* NidificatioD dM nbeJlIcB h I'air libra" (C. H, lU I'At, 
if fCMTKM, 7 mmi ISOfl). 




is attested by the very insufBciency of the natural means 
st man's disposal for defense against his enemies, against 
cold and hunger. This insufficiency, when we strive to 
fathom its significance, acquires the value of a prehistoric 
document; it is the final leave-taking between intelli- 
gence and instinct. ButJija_np__l(ss^true that nature 
mast have hesit ated between two modes of psychical 
activity — one assured of i mmediate success, but limited 
in its effects; the other hazardniis, but whrwp pnnqnPEtf3i 
U it should reach independence, might be ex tended in - 
definitely. Here again, then, the greatest success was 
achieved on the side of the greatest risk. Instinct and 
i ntellig ence llierefore represent (wo di v ergent solutions, 
pqiinlf(^}hnn ^ n t one and ilie same problem. 

There ensue, it is true, profound differences of internal 
structure between instinct and intelligence. We shall 
dwell only on those that concern our present study. Let 
say, then, t hat instinct and _intel ligence imply two 
ically different kinds^ of knowledge. But some ex- 
■pl&nations are first of all necessary on the subject of con- 
sciousness in general. 

It has been asked ho w far instinct is conscious. Our 
reply is that there are a vast number of differences and 
degrees, Jliatinstinct is more or less conscious in certain 
cases, unconscious in -otheaL The plant, as we shall see, 
has instincts: it is not Ukeiy that these are accompanied 
by feeling. Even in the animal there is hardly any com- 
plex instinct that is not unconscious in some part at least 
of its exercise. But here we must point out a difference, 
not often noticed, between t wo kinds of unconsciousness . 
viz., that in which con-scinusness i.s (di senl, and that in whiclji 
B Mnsciouan ea-s '}• } ntJE jifA. Both are equal to zero, but in 

s case the zero expresses the fact that there is nothing, 
KId the other that we have two equal c|uantities of opposite 
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sign which compenBate and neutralize each other. The 
uqconscioiisnesa.of a-ialUag_ gtone is of the f ormer Jd ndi- 
the_stpne hasno feding-Jif. ite fall. le it the same with 
the unconsciousness of instinct, in the extreme cases in 
wliich instinct is unconscious? When we mechanically 
perform an habitual action, when the sonmambulist 
automatically acts his dream, unconsciousness may be 
absolute; but this is merely due to the fact that the re- 
presentation of the act is held in check by the performance 
of the act itself, which resembles the idea so perfectly, 
and fits it so exactly, that consciousness is unable to find 
roombetween them. Jtewesenlaiion is slowed vv by 
g gfi(m._ The proof of this is, that if the accomphshment 
of the act is arrested or thwarted by an obstacle, con- 
sciousness may reappear. It was there, but neutralized 
by the action which fulfiicd and thereby filled the repre- 
sentation. The obstacle creates nothing positive; it simply 
makes a void, removes a stopper. This inadequacy of act to 
representation is precisely what we here call consciousness. 
If we examine this point more closely, we shall find 
that i^nnqf>ii^u,iinp«tfl, 18 the light that plays around the 
aone of possible actions or potential activity which sur- 
rounds the action really performed by the living being. 
It signifies hesitation or choice. \Vhere many equally 
possible actions are indicated without there being any real 
action (as in a deliberation that has not come to an end), 
consciousness is intense. Where the action performed 
is the only action possible (as in activity of the somnam- 
bulistic or more generally automatic kind), consciousness 
is reduced to nothing. Representation and knowledge 
exist none the less in the case if we find a whole series of 
aystematized movements the last of which is already pre- 
figured in the first, and if, besides, consciousness can fl«sfa 
out of them at the shock of an obstacle. From this point 
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view, the con«um sness of a living being Tnay be defined as 

arUh metical diff erence bdweenj^gtential andjreol activity. 

m ^^iTPJt Ikn irU er nnI hehiVAn. Te.prPKfn.lnlii^ji. fin d nr.li^^ 
It may be inferred from this that inteUigence i3 likely 

point towards consciousness, and instinct towards un- 
eooaciouBiiess. For, where the implement to be used is 
organized by nature, the material furnished by nature, 
and the r&iult to be obtained willed by nature, there is 
Uttle left to choice; the consciousnesss inherent in the 
representation is therefore counterbalanced, whenever it 
tends to disengage itself, by the performance of the act, 
identical with the representation, which forms its counter^ 
weight. Where consciousness appears, it does not so 
much light up the instinct itself as the tbwartings to which 
instinct is subject; it is the deficit of instinct, the distance, 
between the act and the idea, that becomes consciousness 
so that consciousness, here, is only an accident. Es- 
sentially, conwiniiHnpAq only emphflflizea the starting- 
pomLofj nstinct, the point at which the whole se ti^-of 
aut omatic movementa is relea sed. Deficit, on the con- 
trary, is the normal state of intelligence. Laboring under 
difficulties is its very essence. Its original function being 
to construct unorganized instruments, it must, in spite 
of numberless difficulties, choose for this work the place 
and the time, the form and the matter. And it can never 
satisfy itseif entirely, because every new satisfaction 
creates new needs. In short, while instinct and intel li- 

gpnpp^hptti iiivnlyf knnwlivlgi' ttij.g Ifnnq^ffll^.^ ja rftl,}|pp 
acted ftnd iinponsf:ioij>i in thf. r^nfip nf ^u&tiaiAy-t h oug l iLaad 
conscious in the case o f inteUigence. But it is a difference 
rather of d^ree than of kind. So long as consciousness 
is all we are concerned with, we close our eyes to what is, 
from the psychological point of view, the cardinaJ difference 
stweea instinct and intelligence. 
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In order to get at this essentia! difference we must, 
without stopping at the more or less brilliant Hght which 
illumines these two modes of internal activity, go straight 
to the two objeds, profoundly different from each other, 
upon which instinct and intelligence are directed. 

When the horse-fly lays its eggs on the legs or shoulder s 
of the horae^ it acts as if it knew that its larva has to develop 
in the horse's stomach and that the horse, in hcking itself, 
will convey the larva into its digestive tract. When a 
paralyzing wasp stings its victim on just those point-s 
where the nervous centres lie, so as to render it motionless 
without killing it, it a cts like a leam edento mologist and. a 
s kilful surgeon roiled int o one. But what shall we say of 
the little beetle, the Sitaris, whose story is so often quoted? 
This insect lays its eggs at the entrance of the under- 
ground passages dug by a kind of bee, the Antbophora. 
Its larva, after long waiting, springs upon the male Antho- 
phora as it goes out of the passage, chngs to it, and re- 
mains attached until the "nuptial flight," when it seises 
the opportunity to pass from the male to the female, and 
quietly waits until it lays its eggs. It then leaps on the egg, 
which serves as a aup[)ort for it in the honey, devours the 
egg in a few days, and, resting on the shell, undergoes its 
first metamorphosis. Organized now to float on the honey, 
it consumes this provision of nourishment, and becomes 
a nymph, then a perfect insect. Everything happens as 
if the larva of the Sitaris, from the moment it was hatched, 
knew that the male Anthophora would flrst emerge from 
the passage; that the nuptial (light would give it the means 
of conveying itself to the female, who would take it to a 
store of honey sufficient to feed it after its transformation; 
that, until this transformation, it could gradually eat 
the egg of the Anthophora, in such a way that it could 
at the same time feed itself, maintain itself at the surfaac 
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of the honey, and also suppress the rival that otherwise 
would have come out of the egg. And equally all this 
happens as if the Sitaris itself knew that its larva would 
know all these things. The knowled ge, if lir( mvl<Hi g p fhp rp 
tjei-is^nniy implicit. It is reflected outwardly in exact 
movements instead of being reflected inwardly in cooscious- 
ness. It is none the less true that the behavior of the insect 
involves, or rather evolves, the idea of definite things 
existing or being produced in definite points of space 
and time, which the insect knows without having learned 
Hieffl. 

Now, if we look at intelligence from thf j^ftinp point 
o f view, we find that it also knows c ertain things wi th- 
fvi^t, hftvinp IpjtrppH thpTTK But the knowledge in the 
two cases is of a very different order. We must be careful 
here not to revive again the old philosophical dispute 
on the subject of innate ideas. So we will confine our- 
selves to the point on wWch every one is agreed, to wit, 
that the v ounq child understands Jmuiediately th ings that 
the animal wi ll never understand, and that in this sen se 
^ntcl ligeri(-'e, like instinct, is an inherited fu nction, there- 
fore an innate one. But this innate intelligence, although 
it IS a faculty of knowing, knows no object in particular. 
When the new-born babe seeks for the first time its mother's 
breast, so showing that it has knowledge (unconscious, 
no doubt) of a thing it has never seen, we say, just because 
the innate knowledge ia in this case of a definite object, 
that it belongs to iJistinci and not to inldligence. Intelli- 
gence docs not then imply the innate knowledge of any 
object. And yet. if intelligence knows nothing by nature, 
it has nothing Jonate. What, then, if it be ignorant of 
all things, can it know? Bffiid^.f&iii$3,-thdre4ie_rdajit;ns. 
TOie new-bom child, so far as inteUigent, knows neither 
F definite objects nor a definite property of any object; 
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but when, a little later on, he will hear an epithet bdng 
applied to a substantive, he will immediately understand 
what it means. The relation of attribute to subject is 
therefore seized by him naturally, and the same might be 
said of the general relation expressed by the verb, a re- 
lation 80 immediately conceived by the mind that language 
can leave it to be understood, as is instanced in rudimentary 
languages which have no verb. Intelligenc e, therefore , 
naturally makes use oLre]atioiifl_oLlit^_with_]i_ke^.QLcoa- 
{e5tt5"conlainerj^ of _causc to effect, etc, whi ch a re i mplied 
in every phrase in which there is a subject, a n attribu teaad 
a verb, express ed or under stood.. May one say that it haa 
innate knowledge of each of these relations in particular? 
It is for logicians to discover whether they are so many 
irreducible relations, or whether they can be resolved 
into relations still more general. But, in whatever way 
we make the analysis of thought, we always end with one 
or several general categories, of wluch the mind possesses 
innate knowledge since it makes a natural use of them. 
Let us say, therefore, that wfiaiever, injinsti nci and iiUeUJ - 
gence. is inna te knowlet ije, bears in the first case on thinga 
i^nd in the seco nd <m relations- 

Philosophers distinguish between the matter of our 
knowledge and its fonn. The matter is what is given 
by the perceptive faculties taken in the elementary state. 
The form is the totality of the relations set up between 
these materials in order to constitute a systematic know- 
ledge. Can the form, without matter, be an object of 
knowledge? Yes, without doubt, pro\-ided that this 
knowledge is not like a thing we possess so much as like 
a habit we have contracted, — a direction rather than a 
state: it is, if we will, a certain natural bent of attention. 
The schoolboy, who knows that the master is going to 
dictate a fraction to him, draws a line before he knows 
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t numerator and what denominator are to come; he 
therefore has present to his mind the general relation be- 
tween the two terms although he does not know either of 
them; he knows the form without the matter. So is it, 
prior to experience, with the categories into which our 
experience comes to be inserted. Let ua adopt then words 
sanctioned by usage, and give the diatinction between 
inteiUgcnce and instinct this more precise formula: .iif, 
^igence, in so far as it is iriTiaie, is the kTioioled</e of a fo rm: 
distinct impli es the knowledge of a m atter. 

From this second point of view, which is that of know- 
ledge instead of action, the force immanent in life in general 
appears to us again as a limited principle, in which origin- 
ally two different and even divergent modes of knowing 
coexisted and interniingled. The lirst gets at definite 
objects immediately, in their materiality itself. It says, 
"This is what is." The second gets at no object in particu- 
lar; it is only a natural power of relating an object to an 
object, or a part to a part, or an aspect to an aspect — in 
short, of drawing conclusions when in possession of the 
premisses, of proceeding from what has been learnt to 
what is still unknown. I t does not aay:^" This is]" it. 
SB ys only t hat "^ f the conditions are such, such will be the 
conditioned." In short, the fust kind of knowledge, the 
instinctive, would be formulated in what philosophers 
call aUeggrical propwii tions, while the secoud kind, the 
intellectual, would always be expressed hypotheticall^. 
Of these two faculties, the former seems, at first, much 
preferable to the other. And it would be so, in truth, if it 
extended to an endless number of objects. But, in fact, 
it apphes only to one special object, and indeed only to a 
restricted part of that object. Of this, at least, its know- 
ledge is intimate and full: not exphcit, but implied in the 
Mcomplished action. The intellectual faculty, on the 
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contrary, possesseg naturally only an external and empty 
knowledge; but it has thereby the advantage of supplying 
a frame in which an infinity of objects may find room in 
turn. It is as j the force evolving in liv ing forms, being a 
limited force, had had to choose between two kinds of 

, 4imitation_iiLjlie field-o£ Jiatutal o r Innate knowledge , 
jjigglyiiig_tQ..th££i(fiOiEi£ai_Ql kno wledge, the other to 
I iTttensig n. In the first case, the knowledge may be 

■packed and full, but it will then be confined to one specific 
object; in the second, it is no longer limited by its object, 
but that is because it contains nothing, being only a form 
without matter. The two tendencies, at first implied 
in each other, had to separate in order to grow. They 
both went to seek their fortune in the world, and turned 
out to be instinct and intelligence. 

Such, then, are the two divergent modes of knowledge 
by which intelligence and instinct must be defined, from 
the standpoint of knowledge rather than that of action. 
But knowledge and action are here only two aspects of 
one and the same faculty. It is easy to see, indeed, that 
the second definition is only a new form of the first. 

U^stjoclis, above ill], the. faculty olusin^ aa organize d 
natural instrument, it must invpWe innate, knowledge^ 
(potential or unconscious, it is true), both of this instru- 
ment and of the object JQw h i cii it-ia a pp lie d . Tntrtlnd 
i3j.herefpre innateJ^owIedgeJiLaJAiT]^ But intelligen ce 
is the faculty of constructing unorganized— that^ is_to_say_ 
artilicTaT— instruments^, Jf, oii its account, nature gives 
up endowing the liWng being with the instruments that may 
serve him, it is in order that the living being may be able 
to vary his construction according to circumstances. The 
essential function of intelligence is therefore to see the way 
out of a difficulty in any circumstances whatever, tO find 
what ia most suitable, what answers best the question 
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asked. Hence it bears essentially on the relations between 
a given situation and the means of utihzing it. What is 
innate in int ellect, the refore, is the tendency to establish 
relations, and this tendc Dcy implies the natural know- 
le dge of cer tain _ verv general relations, a kind j)f_ stuB 
that th e activ ity_of jaclLparticular intellect will cut up 
into m ore sp eciaL- TBlationa— Where activity is directed 
toward manufacture, therefore, knowledge necessarily 
bears on relations. But this entirely formal knowledge 
of intelligence has an immense advantage over the material 
knowledge of instinct. A form, just because it is empty, 
may be filled at will with any number of things in turn, 
even with those that are of no use. So that a formal 
knowledge is not limited to what is practically useful, al- 
though it is in view of practical utility that it has made 
its appearance in the world. An intelligent being bears 
within himself the means to tran-scepdTus own nature. 

He transcends himself, howeverj less .than. he_ wishes, 
lM8_al30 .than Jie. imftginca him_s.clf_to tiiL. The purely 
formal character of intelligence deprives it of the ballast 
necessary to enable it to settle itself on the objects that 
are of the most powerful interest to speculation. Inatinct, 
on the contrary, has the desired materiality, but it is 
incapable of going so far in quest of its object; it does not 
speculate. Here we reach the point that most concerns 
our present inquiry. The difference that we shall now 
proceed to denote between instinct and intelligence is 
what the whole of this analysis was meant to bring out. 
We formulate it thus: The re are tfjings thtj t iiitelligence 
alone is able to s eek^b^ti jfW-h., hy iinplf^ iLjuiULaiever fsiA 
. These things instin ct alone coul d find; but it w il l never se ek 

It is necessary here to consider some preliminary de- 
li^Is that concern the mechanism of intelligence. We 
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have said that the function of intelligence is to establish 
relations. Let us determine more precisely the nature 
of these relatione. On this point we are bound to be either 
vague or arbitrary so long as we see in the intellect a faculty 
intended for pure speculation. We are then reduced to 
taking the general frames of the understanding for some- 
thing absolute, irreducible and inexplicable. The under- 
standing must have fallen from heaven with its form, 
as each of us is bom with his face. This form may be 
defined, of course, but that is all; there is no asiiing why 
it is what it is rather than anything else. T hus, it will b e 
esaid that the functio n of the intelle ct is essentially uni- 
l &eation Ttliat the common object of all its operations is to 
introduce a certam unity into the diversity of phenomena, 
and 90 forth. But, in the first place, "unification" is a 
vague term, less clca,r than "relation" or even "thought," 
and says nothing more. And, moreover, it might be asked 
if the function of intelligence is not to divide even more 
than to unite. Finally, if the intellect proceeds as it does 
because it wishes to unite, and if it seekf unification simply 
because it has need of unifying, the whole of our knowledge 
becomes relative to certain requirements of the mind 
that probably might have been entirely different from 
what they are: for an intellect differently shaped, know- 
ledge would have been different. Intellect being_n Q longe r 
dependent on anything, everything becornp.s_depcndeDt 
Pit tt ; ari d~sQ", Tla^^i^gplacctl the imdorstanding^oq^high, 
we end by putting__too low the kno wledge it gives us . 
Knowledge becomes relative, as soon as the intellect is 
made a kind of absolute. — We regard the human intellect, 
on the contraf)', as relative to the needs of action. Postu- 
late action, and the very form of the intellect can be deduced 
from it. This form is therefore neither irreducible nor 
inexplicable. And, precisely because it is not independent, 
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knowledge cannot be said to depend on it: knowledge 
ceases to be a product of the intellect and becomes, in a 
certain sense, part and parcel of reality. 

Philosophers wiU reply that action takes place in aa 
ordered world, that this order is itself thought, and that 
we be^ the question when we explain the intellect by action, 
which presupposes it. They would be right if our point 
of view in the present chapter was to be our final one. 
We should then be dupes of an illusion like that of Spencer, 
who believed that the intellect is sufficiently explained as 
the impression left on us by the general characters of matter: 
if the order inherent in matter were not intelligeaee 
ilf! But we reserve for the next chapter the question 
up to what point and with what method philosophy can 
attempt a real genesis of the intellect at the same time 
as of matter. For the moment, the problem that engages 
our attention is of a psychological order. We are asking 
what is the portion of the material world to which our in- 
tellect is specially adapted. To reply to this question , 
there is no need to choose a system of philosophy: it is 
^ough 10 take upThe point of vi^w_of co mmnn sunsp 

Jjet~us~ starts then, from action, and lay down that 
the intellect aims, first of atl, at constructing. This 
fabrication is exercised exclusively on inert matter, in 
this sense, that even if it makes use of organized material, 
it treats it as inert, without troubling about the life which 
animated it. And of inert matter itself, fabrication deals 
only with the solid; the rest escapes by its very fluidity. 
If, therefore, the tendency of the intellect is to fabricate, 
we may expect to find that whatever is fluid in the real 
will escape it in part, and whatever is life in the living will 
ascape it altogether. Our intelligence, as it leaves the hands I 
tf lUUureJuut for it s chief object Oie u norganized- seM. ' 

When we pass in review the intellectual functions, 
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we see that the i ntellect is never quite at its ease, never 
en tirely at home, except when it is worki ng upon inert 
matter, more pa rticularly upon solids. What is the most 
general property of the material world? It is extended: 
it presents to us objects external to other objects, and, in 
these objects, parts external to parts. No doubt, it is 
useful to ua, in view of our ulterior mttnipulation, to regard 
each object as divisible into part.s arbitrarily cut up, each 
part being again divisible as we like, and so on ad infinitum. 
But it is above all necessary, for our present manipulation, 
to regard the real object in hand, or the real elements into 
which we have resolved it, as provisionaUy final, and to 
treat them as so many units. To this possibility of de- 
composing matter as much as we please, and in any way 
we please, we allude when we speak of the continuity of 
material extension; but this continuity, as we see it, is 
nothing else but our ability, an ability that matter allows 
to us to choose the mode of discontinuity we shall find in 
it. It is always, in fact, the mode of discontinuity once 
chosen that appears to us as the actually real one and 
that which fixes our attention, just because it rules our 
action. Thus discontinuity is thou^it for itself; it is 
thinkable m itselt; we form an idea of _it by a positive 
act of our mind; while the intellectual, representation of 
cmtinuity_is negative,- being, .at -bottom,. oalyL-tht;. refusal 
of our mind, before any actually given system of decompo- 

iBiiion, to regard it as the only possible" one. X^—lhe. 
di scontinu ous_^g ne does the irUeUe ct form a clmr idso^ 

On the other hand, the objects we act on are certainly 
mobile objects, but the important thing for us to know is 
I whither the mobile object is going and wliere it is at any 
moment of its passage. In other words, our interest is 
directed, before all, to its actual or future positions, and 
not to the progress by which it passes from one position 
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"to another, progress which is the movement itself. In 
our actions, which are si'st ematizcd movements, what we """ 
fcc our mind on is th e end or meaning of the movement , 
It s deaiED as a w|irilp — in a word, the immobile plan of its 
exec ution. That which really moves in action interests 
us only so far as the whole can be advanced, retarded, or 
stopped by any incident that may happen on the way. 
From mobility itself our intellect turns aside, because it 
has nothing to gain in dealing with it. If the intellect were 
meant for pure theorizing, it would take its place within 
movement, for movement is reality itself, and immobility 
I IB always only apparent or relative. But the intellect 
meant for something altogether different. Unless it 
Woes violence to itself, it takes the opposite couree; it 
always starts from immobihty, as if this were the ultimate 
reality: when it tries to form an idea of movement, it 
does so by constructing movement out of immobilitiee 
Lput together. This operation, whose illegitimacy and danger 
Kin the field of speculation we shall show later on (it leads 
F to dead-locks, and creates artificially insoluble philosophical 
problems), is easily justified when we refer it to its proper 
goal. Intelligence, in its natu ral state, aims at a practically 
useful encT When it substitutes for movement inmiobilities 
put together, it does not pretend to reconstitute the move- 
ment such as it actually is; it merely replaces it with a 
practical equivalent. It is the philosophers who are mis- 
taken when they import into the domain of speculation 
a method of thinking which is made for action. But of 
i more anon. Suffice it now to say that to the stable 
md unchangeable our intellect is attached by virtue of 
1 natural disposition. Of Jmrnobilitfj alone doe s (h^w^ I 
^i^ecl fann_adeaT_idea. 

Now, fabricating consists in carving out the form of 
object in matter. What is the most unportaat is 
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the fonn to be obtained. As to the matter, we chooee 
that which is most convenient; but, in order to choose 
it, that is to say, in order to go and seek it among many 
others, we must have tried, in imagination at least, to 
endow every kind of matter with the form of the object 
conceived. Iri _ other wor ds, an intelligence which aims 
at fabricating is an intelligence which never stops at the 
actual form of things nor regards it as linal, but, on the 
contrary, looks upon all matter as if it were carvable'at 
will. Plato compares the good dialectician to the skilful 
cook who carves the animal without breaking its bouea, 
by following the articulations marked out by nature.' 
An intelUgence which always proceeded thus would really 
be an intelligence turned towai-d speculation. But 
action, and in particular fabrication, requires the opposite 
mental tendency: it makes us consider every actual 
form of things, even the form of natural things, as artificial 
and provisional ; it makes our thought efface from the object 
perceived, even though organized and living, the lines 
that outwardly mark its inward structure; in short, it 
makes us regard its matter as indifferent to its form. The 
whole of matter is made to appear to our thought as an 
immense piece of cloth in which we can cut out what we 
will and sew it together again as we please. Let us note, 
in passing, that it is this power that we aftirm when we say 
that there is a space, that is to .say, a homogeneous and 
empty medium, infinite and infinitely divisible, lending 
itself indifferently to any mode of decomposition whatso- 
ever. A medium of this kind is never perceived; it is only 
conceived. What is perceived is extension colored, re- 
I Mutant, divided according to the lines which mark out the 
boundaries of real bodies or of their real elements. But 
when we think of our power over this matter, that 'a to aay, 

 PlklQ, Phaeana. 265 ■. 
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of our faculty of decomposing and recoraposing it as we 
please, we project the whole of these possible decompositions 
and recompoaitions behind real extension in the form of a 
homogeneous space, empty and indifferent, which is 
supposed to underlie it. This space is therefore, pre- 
eounently, the plan of our possible action on things, al- 
though, indeed, things have a natural tendency, as we 
shall explain further on. to enter into a frame of this 
kind. It is a view taken by mind. The animal has 
probably no idea of it, even when, like us, it perceives ex- 
tended things. It is an idea that symbolizes the tendency 
of the human intellect to fabrication. But this point 
roust not detain us now. Suffice it to say that the intellect , 

M fh^rf, fieri fpH^J^hf j, j\ !imitffi - pmiipr nf /fjynm.pnMTi 

eordinq to any law and of recompod rig into any system^ 

We have now enumerated a few of the essential features 
of human intelligence. But we have hitherto considered 
the individual in Isolation, without taking account of social 
life. In reality, man is a being w hp Hvpb in ai-u-jpty If 
it be true that the human intellect aims at fabrication, we 
must add that, for that as well as for other purposes, it is 
aasociated with other intellects. Now, it is difficult to 
imagine a society whose members do not communicate by 
signs. Insect societies probably have a language, and this 
language must be adapted, like that of man, to the neces- 
fflties of life in common. By language community of action 
is jjade-poasible. But the requirements' of joint action 
not at all the same in a colony of ants and in a human 
;iety. In insect societies there is generally polymor- 
the Bubdi\'ision of labor is natural, and each indi- 
vidual is riveted by its structure to the function it pcrforma. 
In any case, these societies are based on instinct, and con- 
sequently on certain actions or fabrications that are more 
less dependent on the form of the organs. So if the ant«. 
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for inst&nce, have s language, the signs which compose 
it must be very limited in number, and each of them, once 
the species is formed, must remain invariably attached to a 
certUD object or a certain operation: the sign ia adherent 
to the thing signified. I n human socie ty, on.tbe_cp ntrar y, 
fabrication and action are of variable form, and, moreover, 
^ch individual must learn his part, because he ia not 
preordained to it by his structure. So a language is re- 
quired which makes it possible to be always passing from 
what is known to what is yet to be known. There must 
be a language whose signs— which cannot be infinite in 
number — are extensible to an infinity of things. This 
t endency of the sign to tr ansfer itself frqm_one^ obje ct to 
an other is characteris tic of huma n language. It ia ob- 
servable in the little child as eoon^is~he'T>egins to speak. 
Immediately and naturally he extends the meaning of 
the words he learns, availing himself of the most accidental 
connection or the most distant aiialogj' to detach and 
transfer elsewhere the sign that had been associated in 
his hearing with a particular object. "Anything can 
designate anything;" such is the latent principle of 
infantine language. This tendency has been wrongly 
confused with the faculty of generalizing. The animals 
themselves generalize; and, moreover, a sign— ^;ven 
an instinctive sign — always to some degree representa 
a genus. But^wliat-jhaiaeterizes thesigns^f^uman 
language is not so much their generality aa their mobility- 
rAe^in^tncrtw dgn is adhereatLJ^*_^|^t?^"^8^5_j8 
mobile. 

Now,"lhis mobility of words, that makes them able 
to pass from one thing to another, has enabled them to 
be extended from things to ideas. Certainly, language 
would not have given the faculty of reflecting to an in- 
telligence entirely externalized and incapable of turn- 
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ing homeward . 4P intelligepce which reflec ts_ia- -onu 
that originally had a surplus o f energy to spend, over 

anf) ahn-i'P prgft ipftHy llSftful pfffir lji^ It is & COnSC-iOUS- 

ness that has virtually reconquered itself. But still the 
virtual has to become actual. Withmii inrnnmjrp jp . 
telligence would probably have remained riveted __tQ_tha 
material ohiRcts which it was^interested in consideriii K . 
It would have lived in a state of somnambulism, outside 
itself, hypnotized on its own work. Language has greatly 
contributed to its liberation. The word, made to pass 
from one thing to another, is, in fact, by nature transferable 
and free. It can therefore be extended, not only from one 
perceived thing to another, but even from a perceived thing 
to a recollection of that thing, from the precise recollection 
to a more fleeting image, and finaUy from an image fleet- 
ing, though still pictured, to the picturing of the act by 
which the image is pictured, that is to say, to the idea. 
Thus is revealed to the intelligence, hitherto always turned 
outwards, a whole internal world — the spectacle of its 
own workings. It required only this opportunity, at 
length offered by language. It profits by the fact that the 
word is an external thing, which the intelligence can catch 
hold of and cling to, and at the same time an immaterial 
thing, by means of which the intelligence can penetrate 
even to the inwardness of its own work. I ts first busines s 
was indeed to make instruments , but this fabrication is 
^ possible only by the ein plovrnent of cert^n m ean s which 
are not cut to the exact m eagure__g_f _their_ tfbiect. Jait-gQ 
beyond it and thu 8_ aHow intelligence a sup plementary — 
^hiit ia tn say diain tfi rpated work. From the moment that 
the intellect, reflecting upon its own doings, perceives itself 
as a creator of ideas, as a faculty of representation in 
general, there is no object of which it may not wish to have 
the idea, even though that object be without direct re- 
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]fttion to practical action. That is why we said there are 
things that intellect alone can seek. Intellect alone. 
indeed, tro ubles itself about theory ; and it s theory would 
ffin~embrace everything— not only jnAnimatji midjgr, 
oygI _ which it haa a na tural hold, but even li fe an d 
thought. 

^^Sy what means, what instruments, in short by what 
method it will approach these problems, we can easily 
guess. Originally, it was fashioned to the form of matter. 
Language itself, which has enabled it to extend its field 
of operations, is made to designate things, and nought but 
things: it is only because the word is mobile, because it 
flies from one thing to another, that the intellect was sure 
to take it, sooner or later, on the wing, while it was not 
settled on anything, and apply it to an object which is 
not a thing and which, concealed till then, awaited the 
coming of the word to pass from darkness to light. But 
the word, by covering up this object, again converts it 
into a thing. So intelligence, even when it no lon ger 
operates upon its oun^bjecti follows habits it Jias-con- 
trected. iji.that operation^: itjtgpliesJomisJhaLaEBJodfied 
^08ej)f.. unorganized matter. Jt is made for. J.his kind o f 
work. With this kind of work alone is it fully satisfied. 
AndThat is what intel li g ence expresses bv savin g thatthua 
only it arri ves at distin ^gestt and rJeamess- 
"TT^ustTtherefore, in order to think itself clearly and 
distinctly, perceive itself under the form of discontinuity. 
Concepts, in fact, are outside each other, like obj ects in 
space; and they have the same staUlity asjiuch_obiect8, 
on which they have been modeled- Taken together, 
they constitute an "intelligible world," that resembles 
the world of solids in its essential characters, but whoee 
elements are lighter, more diaphanous, easier for the 
intellect to deal with than the image of concrete thiugs: 
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they are not. indeed, the perception itself of thinga, but 
the representation of the act by which the intellect is 
fixed on them. They are, th erefore, jiot images^ but 
symbols - Our log^c is the complete set of rules that must 
bfc followed in using symbols. As these symbols are de- 
rived from the consideration of solids, as the rules for com- 
bining these symbols hardly do more than express the most 
general relations among solids, our logic triumphs in that 
[ Bcience which takes the solidity of bodies for its object, 
I that is, in geometry. Logic and geometry engender each 
I other, as we shall see a little further on. It is from the 
I extension of a certain natural geometry, suggested by the 
I most general and immediately perceived properties of 
* solids, that natural logic has arisen; then from this natural 
logic, in its turn, has sprung scientific geometry, which 
extends further and further the knowledge of the external 
properties of solids." Geometry and logic are strictly 
^. applica ble to matter; in it they are at home, and in it 
toey can proceed_quite alon^, But, outside this domain, 
pure reasoning needs to be supervised by common sense, 
which is an altogether different thing. 

Thus, all the elementa ry forces of the intellect tend 
to transform matter into an instrument of action, thftt 
is, in the etymological sense of J;he word, into an organ- 
Life, not content with pi-oducing organisms, would faia 
give them as an appendage inorganic matter itself, con- 
verted into an immense organ by the industry of the living 
being. Such \s the initial task it assigns to intelligence. 
That is why the intellect always behaves as if it were 
fascinated by the contemplation of inert matter. It_ja 
l ife looking outward, putting itself outside it sel f, adopting 
th e ways of unorganized nature in princip le, in ord^ to 
di rect them in fact. Hence its bewildfinncn t when i t 
' We dull return to theie points in the next chapter. 
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turns to the living and ia conf ronted _with orgEmization. 
I t dofs what it p^n. it resnlvp.s thp org anized iuto-thc.un- 
organized. fo r ii- i^tnnnt.j wH,[|out reversing Jts natural 
direction and tw istintr ahniif, p" itsplf^ t.li ink true copt lnuity, 
real mobility, re c iprocal penetration — in a w or d, t] ;^t 
cre a tive evolution which is life- 
Consider continuity. The aspect of life t hat is a ccessib le 
to our_ mtellec^ — as indeed to our senses, of which our 
intellect is the extension-^ js that which offers a hold to 
our action.. Now, to modify an object, we have to perceive 
it as divisible and discontinuous. From the point of view 
of positive science, an incomparable progress was realized 
when the organized tissues were resolved into cells. The 
study of the cell, in its turn, has shown it to be an organism 
whose complexity seems to grow, the more thoroughly 
it is examined. The more science advaaces, the more 
it sees the number grow of heterogeneous elements which 
are placed together, outside each other, to make up a 
living being. Does science thus get any nearer to life? 
Does it not, on the contrary, find that what is really life 
in the living seems to recede with every step by which 
it pushes further the detail of the parts combined? There 
is indeed already among scientists a tendency to regard 
the substance of the organism as continuous, and the cell 
as an artificial entity.' But, supposing this view were 
finally to prevail, it could only lead, on deeper study, to 
some other mode of analyzing of the living being, and so to 
a new discontinuity— although less removed, perhaps, 
from the real continuity of life. The truth is that this 
continuity cannot be thought by the intellect while it 
follows its natural movement. It implies at once the 
multiplicity of elements and the interpenetration of 
all by all, two conditions that can hardly be reconciled 
 We thM return to this poiat in cb>pl«r iii., p. 269. 
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I the field in which our industry, and consequently our 
btellect, is engaged. ^ 

Just as we separate in space, we fi x in time .^he in- 
teUect is not made to think evolution, in the proper sense 
of the word — that is to say, the continuity of a change 
that is pure mobility. We shall not dwell here on this 
point, which we propose to study in a special_„chapter. 
Suffice it to say that the intellect represents becoming ,ks_ 
n- s p iili S "^ f<tal£.'<. Pftph nf whir.h ia homngpifph^in-iyi^ 
a nd consequpntly dnpj; nni. rhungp^ Ig our attention 
called to the internal change of one of these states? At 
once we decompose it into another series of states which, 
reunited, will be supposed to make up this internal modi- 
fication. Each of these new states must be invariable, 
or else their internal change, if we are forced to notice 
it, must be resolved again into a fresh scries of invariable 
states, and so on to infinity. Here agaJa, thinkin g coa- 
sists in reco nstituting, and, natur ally., it is with ffiven 
e mA^JK S, and consequently with stable e lements , that we 
reconstityte. - Mo that, though we may do our best to 
imitate the mobility of becoming by an addition that is \ 
ever going on, bec oming' itself slips through our fingers i ust | 
when we think we art holdin g it tight . 

Precisely" because it is always trying to reconstitute, 
and to reconstitute with what is given, t he intellect lets 
what is new in each moment of a history escape. It 
Hfifig nnl. admit the ^ifjfnrPSP^hlR. It reiects all creation. 
That definite antecedents bring forth a definite consequent, 
caloulable as a function of them, is what satisfies our 
intellect. That a definite end calls forth definite means 
to attain it, is what we also understand. In both casea 
we have to do with the known which is combined with the 
known, in short, with the old which is repeated. Our 
illect is there at its ease; and, whatever be the object, 



164 



CREATIVE EVOLTTTION 



it wiD abstract, separate, eliminate, so as to substitute for 
the object itself, if necessary, an approximate equivalent 
in which things will happen in this way. But that each 
instant is a fresh endowment, that the new is ever upspring- 
ing, that the form just come into axistence (although, 
when once produced, it may be regarded aa an effect de- 
termined by its causes) could never have been foreseen — 
because the causes here, unique in their kind, are part of 
the effect, have come into existence with it, and are de- 
termined by it as much aa they determine it — all this we 
can feel within ourselves and also divine, by sympathy, 
outside ourselves, but we cannot think it, in the strict sense 
of the word, nor express it in tenns of pure understanding. 
No wonder at that: we must remember what our intellect 
is meant for. The causality it seeks and finds everywhere 
expresses the very mechanism of our industry, in which 
we go on recomposing the same whole with the same parta, 
repeating the same movements to obtain the same result, 
The finality it understands best is the finality of our in- 
dustry, in which we work on a model given in advance, that 
is to say, old or composed of elements already known. As 
to invention properly so called, which is, however, the point 
of departure of industry itself, our intellect does not 
succeed in grasping it in its upajyringing, that is to say, 
in its indivisibility, nor in its feroor, that is to say, in 
its creativeness. Explaining it always consists in re- 
solving it, it the unforeseeable and new, into elements 
old or known, arranged in a different order. The intellec t 
can DO m ore ftdmit c.f)niplp|p nnvHt.y than rrnl hwnmJnff- 
that is to s ay, here again it lets a n essential aspect of life 
escap e, as if it were n ot intendet l to think such an object . 
All our ana^sce bring us to this conclusion. But it 
is hardly necessary to go into such long details concerning 
the mechanism of intellectual working; it is enoufh to 
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consider the results. We 3ee that the intellect, so akilfu l 
i n dealin f" with the inert., is a wkward the moment it touchw 
the living^. Whether it wants to ti-eat the life of the body 
or the life of the mind, it proceeds with the rigor, the stiff- 
ness and the brutality of an instrument not designed for 
such use. The history of hygiene or of pedagogy teaches 
U3 much in this matter. When we think of the cardinal, 
urgent and coiwtant need we have to prese^^■e our bodies 
and to raise our souls, of the special facilities given to each 
of us, in this field, to experiment continually on ourselves 
and on others, of the palpable injurj' by which the wrong- 
ness of a niedical or pedagogical practise is both made 
manifest and punished at once, we are amazed at the stu- 
pidity and especially at the persistence of errors. We 
may easily find their origin in the natural obstinacy with 
which we treat the living like the lifeless and think all 
reality, however fluid, under the form of the sharply de&ned 
solid. IVf nrp fli PAsp gfily in thn diftmntiipi^n'"^, in thp 
immobile, in the dead. The intellect is characterized by a 
natuTal i-na bilUv to comprehend l\fe. 



I nstinct, on the contrary, jr molHpH nn th^; v ery form 
of life! While intelligence treats ever yt hing mec ha nically , 
instinct proceeds, so to spea k, or ganically.^ If the con- 
'^ousnees that slumbers iu it should awake, if it were 
wound up into knowledge instead of being wound off into 
action, if we could ask and it could reply, it would give up 
to U3 the most intimate secrets of life. For it only carries 
out further the work by which life organizes matter — 
so that we camiot say, as has often been shown, wh^ 
oig ^ization ends and where instinct heRina . When the 
little chick is breaking its shell with a peck of its beak, 
it is acting by instinct, and yet it does but carry on the 
lovement which has borne it through embrj'ooic life. 
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Inversely, in the couise of embryonic life itself (especially 
when the embryo lives freely in the fomi of a larva), many 
of the acts accomplished must be referred to instinct. 
The m ost ess ential of the primary infltincta are really . 
therefore , vital pro cesses. The potential consciousness 
that accompanies th^ is generally actualiied only at the 
outset of the act, and leaves the rest of the process to go on 
by itself. It would only liave to expand more widely, 
and then dive into its own depth completely, to be one 
with the generative force of ViSe.y^ 

When we see in a living body thousands of cells work- 
ing together to a common end, dividing the task between 
them, living each for itself at the same time as for the others, 
preserving itself, feeding itself, reproducing itself, respond- 
ing to the menace of danger by appropriate defen^ve 
reactions, how can we help thinking of so many instincts? 
And yet these are the natural functions of the cell, the 
constitutive elements of its vitality. On the other hand, 
when we see the bees of a hive fonning a system so strictly 
oi^anized that no individual can live apart from the othera 
beyond a certain time, even though furnished with food 
and shelter, how can we help recognizing that the hive 
is reaUy, and not metaphorically, a single organism, of 
which each bee is a cell united to the others by invisible 
bonds? The instinct that animates the bee is indistinguish- 
able, then, from the force that animates the cell, or is only 
a prolongation of that force. In extreme cases Uke this, 
instinct coincides with the work of organization. 

Of course there arc de grees of perfection in th^ fu^mp 
^ jpattnc t. Between the humble-bee, and the honey-bee, 
for iWance, the distance is great; and we pass from 
one to the other through a great number of intermediaries, 
which correspond to so many complications of the social 
life. But the same diversity is found in the functioning 
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t^ histological elements belonging to different tissues more 
or less akin. In both cases there are manifold variations 
on one and the same theme. The constancy of the theme 
is manifest, however, and the variations only fit it to the 
diversity of the circumstances. 

Now, in both cases, la the instinct of the animal and 
in the \'ital properties of the cell, the same knowledge 
and the same ignorance are shown. All goes on as if 
the cell knew, of the other cells, what concerns itself; 
as if the animal knew, of the other animals, what it can 
utilize— all else remaining in shade. It seems n-i if life, 
a s soon as it has hftcnmejiniind u p in a j ^pec ies. is cut o ff 
froinUie rest of its own work, Bav&-at-Qn£jir t wo poU ita 
that are of vital concern to the species JAist arisen . Is it 
not plain that life goes to work here exactly like conacioits- 
ness, e.xactly like memory? We trail behind us, unawares, 
the whole of our past; but our memory pours into the 
present only the odd recollection or two that in some 
way complete our present situation. Thus the instinctive 
knowledge which one species possesses of another on a 
certain particular point has its root in the very unity of 
life, which is, to use the expression of an ancient philoso- 
pher, a "whole sympathetic to itself ." It is impossible to 
consider some of the special instincts of the animal and of 
the plant, evidently arisen in extraordinary circumal^ces, 
without relating them to those recollections, seemingly 
forgotten, which spring up suddenly under the pressure 
of an urgent need. 

No doubt many seco n dary instincts, and also many 
varieties of primary instmot, admit of a scientific pjc- 
ji anation- Yet it is doubtful whether science, with 
its present methods of explanation, will ever succeed in 
analyzing instinct completely. T he reason is that io: 
Bttnct and intelligence are two divergent developnynts 
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of one an d the same principle, which in the one case re- 
mains within itseir, in the other steps out of itself and , 
becomes alMortxtl in the iitilizatioiTon'nprt rBatlgr. TluB 
gradual divergence testifies to a radical incompatibility, 
and points to the fact that it is impossible for intelligence 
to re-absorb instinct. That which is instinctive in instinct 
cannot be expressed in terms of intelligence, nor, conse- 
quently, can it be analyzed. 

A man born blind, who haU lived among others bom 
blind, could not be made to believe in the possibility of 
perceiving a distant object without first perceiving all the 
objects in between. Yet vision performs this miracle. 
In a certain sense the blind man is right, since vision, hav- 
ing its origin in the stimulation of the retina, by the vi- 
brations of the light, is nothing else, in fact, but a retinal 
touch. Such is indeed the scieniifie explanation, for the 
function of science is just to express all perceptions in 
terras of touch. But we have shown elsewhere that the 
philosophical explanation of perception (if it may still be 
called an explanation) must be of another kind.> Now 
instinct also is a knowledge at a dL-stance. It has the 
same relation to intelligence that vision has to touch. 
. Science cannot do otherwise th an express it in terms of 
iatelli gence : b ut in so doing it constructs an imitation 
of in^nct rather than penetrat e s within it. 

Any one can convince himself of this by studying the 
ingeniofts theories of evolutionist biology. They may be 
reduced to two types, which are often intermingled. One 
type, following the principles of neo- Darwinism, reg ards 
ingf-innt flg a sum of accidental differences pr^ rvecL-by-^ 
selection : such and such a useful behavior, naturally 



adopted by the individual in virtue of an accidental pre- 
diapositiou of the germ, has been transmitted from germ 

' ifotvTt tt mfTnain, chap, i 
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) germ, waiting for chance to add fresh improvements 
to il by the same method. The other type ret far*" '""tinpf. 
aa l apaed intelligcDcp : the action, found useful by the 
species or by certain of its representatives, is supposed 
to have engendered a habit, which, by hereditary trans- 
mission, has become an instinct. Of these two types of 
theory, the first has the advantage of being able to bring 
in hereditary transmission without raising grave objection; 
for the accidental modification which it places at the 
origin of the instinct is not supposed to have been acquired 
by the individual, but to have been inherent in the germ. 
But, on the other hand, it is absolutely incapable of ex- 

^plaining instincts ai^ sagacious as those of most insects. 

pS^ese instincts surely could not have attained, all at once, 
their present degree of complexity; they have probably 
evolved; but, in a hypothesis like that of the neo-Darwin- 
ians, the e\'olution of instinct could have come to pass only 
by the progressive addition of new pieces which, in some 
way, by happy accidents, came to fit into the old. Now 
it ia evident that, in most cases, instinct could not have 

—perfected itself by simple accretion: each new piece really 

Inquires, if all is not to be spoiled, a complete recasting 
of the whole. How could mere chance work a recast- 
ing of the kind? I agree that an accidental modifica- 
tion of the germ may be passed on hereditarily, and may 
somehow wait for fresh accidental modifications to come 
and complicate it. I agree also that natural selection 
may eliminate all those of the more complicated forms 
of instinct that are not fit to sm"\'ive. Still, in order that 
the life of the instinct may evolve, complications fit to 
8ur\'ive have to be produced. Now they will be produced 
only if, in certain cases, the addition of a new element 
brings about the correlative change of all the old elements. 
J^o one will maintain that chance could perform such a 
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miracle: in one form or another we shall appeal to in- 
telligence. We shall suppose that it is by an effort, more 
or less conscious, t!iat the li\-ing being develops a higher 
instinct. But then we shall have to admit that an acquired 
habit can become hereditary, and that it does ao regularly 
enough to ensure an evolution. The thing is doubtful, 
to put it mildly. Even if we could refer the instincts of 
animals to habits intelligently acquired and hereditarily 
transmitted, it is not clear how this sort of explanation 
could be extended to the vegetable world, where effort 
is never intelligent, even supposing it is sometimes con- 
scious. And yet, when we see with what surencss and 
precision climbing plants use their tendrils, what mar- 
velously combined raanceuvres the orchids perform to 
procure their fertilization by means of insects,' how can 
we help thinking that these are so many instincts? 

This is not sajnng that the theory of the neo-Darwinians 
must be altogether rejected, any more than that of the 
neo-Lamafckians. The first are probably right in holding 
that evolution takes place from germ to germ rather than 
from individual to individual; the second are right in 
saying that at the origin of instinct there is an effort 
(although it is something quite different, we believe, from 
an irUclligent effort)^ But the fo rmer are probably wrong 
when thoymak£jJie pvnliitii^ n of instinct an acc idental 
~eV6lutio n, andthe latter when they regard the eff ort frorp 
which instinct proceeds as an individual effort._ The effort 
by which a species modifies its instinct, and modifies 
itself as well, must be a much deeper thing, dependent 
solely neither on circumstances nor on individuals. It 
is not purely accidental, although accident has a large 
place in it; and it does not depend solely on the inltia- 

' See the two works ot Darwin, ClinMng Plant* and Tht FtrttU- 
tation 0/ Or'Jiidt bn Inierti. 
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lave of individuals, although individualB collaborate in it. 
Compare the different forms of the same instinct in 
different species of hymenoptera. The impression de- 
rived is not always that of an increasing complexity made 
of elements that have been added together one after the 
other. Nor does it sugg^t the idea of steps up a ladder. 
Rather do we think, in many eases at least, of the circum- 
'ference of a circle, from different points of which these 
.different varieties have started, all facing the same centre, 
mH making an effort in that direction, but each approach- 
ing it only to the extent of its means, and to the extent 
also to which this central point has been illumined for it. 
In other w-ords^ instlnpt. itj gverywhere c omplete, but it is 
mnrrnrlr--'i ■'iniplifird, rtnd nhnvr t H, simplified differeTUly . 
On the other hand, in cases where we do get the impression 
of an ascending scale, as if one and the same instinct had 
gone on complicating itself more and more in one direction 
and along a straight line, the species which are thus ar- 
ranged by their instincts into a linear series are by no means 
always akin. Thus, the comparative study, in recent 
years, of the social instinct in the different apidae proves 
that the instinct of the meliponines is intermediary in 
complexity between the still rudimentary tendency of the 
humble bees and the consummate science of the true bees; 
yet there can be no kinship between the bees and the 
mehponines.' Most likely, the degree of complexity of 
these different societies has nothing to do with any greater 
or smaller number of added elements. We seem rather to 
be before a musical theme, which had first been transposed, 
the theme as a whole, into a certain number of tones 
and on which, still the whole theme, different variations 
had been played, some very simple, others very skilful. 



■Buttel-Reepen, 

iUtos" {Biol. Ceni 



"Die pbylogeaetUche Entat«hiu)g des 1 

alblaU, xnit. 1903), p. 108 in particukr. 
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As to the original theine, It is everywhere and nowhere. 
It is in vain that we try to express it in terms of any idea: 
i ^jaust have been, origi nally, f eU. ra th er than thought . We 
get the same iiopressioriTiefore the paralyzing iiujtiQct 
of certain wasijs. We know that the different species 
of hymenoptera that have this paralyzing instinct lay their 
eggs in spiders, beetleg or caterpillars, which, having first 
been subjected by the wasp to a skilful surgical operation, 
will go on living motionless a certain nunit>er of days, and 
thus provide the larvae with fresh meat. In the sting 
which they give to the nerv-e-centres of their victim, in 
order to destroy its power of moving without killing it, 
these different species of hymenoptera take into account, 
so to speak, the different species of prey they respectively 
attack. Ths_Scolia, which attacks^ a larva of the rose- 
beetle, jtings it j n_onfi point only, hut in^Hiw [wint the 
motor gangha are concentrated, and those ganglia alone: 
the stinging of other ganglia might cause death and putre- 
faction, which it must avoid.' The yellow- winded ^S ^e, \, 
which has chosen t he cr i(^kp,t Cnr its victim, know s th atjthe^^ 
cricket has thre e nen'e-centrcs which .serve its three pairs 
ofjep-^r aneast it acts as if it knew this. It stings 
the insect first under the neck, then behind the prothorax, 
and then where the thorax joins the abdomen.' The 
_ Ammop hi la Hirsut a gives nine successive strokes of jj a 
atin g upo n nme nerve-centres of its c ateiiiillar , and then 
seises the bead antl squeezes it in its mandibles, enough to 
cause paralysis without death.' The general theme is 
"the necessity of paralyzing without killing"; the vari- 
ations are subordinated to the structure of the victim on 
which they are played. No doubt the operation is not 

' Fkbre, Smivenirj erUomologiquci, 3* a£rie, Paris, 1890, pp. 1-69. 
* Pkbre, Souvenir* entomclogiqur; I" sine, 3' fditioD, Puns, 1894, 
pp. «S S. 

~   lologiqutM, P»ri», 1882. pp. 14 ff. 
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always perfect. It bas recently been shown th&t the 
Ammophila sometimes kills the caterpillar instead of 
paralyzing it, that sometimes also it paralyzes it incom- 
pletely," But, because instinct is, like intelligence, fallible, 
because it also shows individual deviations, it does not at 
all follow that th e instinct of th e Amm ophila has been 
ac quired, as ha3_been_ clai med, by tenta tive intelligen t 
experiments. Even supposing that the Ammophila has 
coirre ill COiiEse of time to recognize, one after another, 
by tentative experiment, the points of its victim which 
must be stung to render it motionless, and also the special 
treatment that must be inflicted on the head to bring about 
paralysis without death,*how can we imagine that elements 
80 special of a knowledge so precise have been regularly 
transmitted, one by one, by heredity? If, in all our present 
experience, there were a single indisputable example of 
a transmission of this kind, the inheritance of acquired 
characters would be questioned by no one. As a matter 
of fact, the hereditary transmission of a contracted habit 
18 effepted in an irregular and far from precise manner, 
supposing it is ever really effected at all. 

But the whole difficulty comes from our desire to ex- 
press the knowledge of the hjTnenoptera in terms of in- 
telligence. It is this that compels us to compare the 
Ammophila with the entomologist, who knows the cater- 
pillar as he knows everjihing fise— from the outside, and 
without having on his part a special or vital interest. 
The Ammophila, we imagine, must learn, one by one, 
like the entomologist, the positions of the nerve-centres 
of the caterpillar — must acquire at least the practical 
knowledge of these positions by trj-ing the effects of its 
sting. But there is no need for such a view if we suppose 
a npnp<Uhy (in the etymological sense of the word) between 

> PecUwm, Waipt, Sotitary nnd Socinl, WertminiUr, 1905, pp. % f . 
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the Ammophila and its victim, which teaches it from 
within, so to say, concerning the vulnerability of the 
caterpillar. This feeling of vulnerability might owe noth- 
ing to outward perception, but result from the mere presence 
together of the Ammophila and the caterpillar, considered 
no longer as two organisms, but as two activities. It 
would express, in a concrete form, the relation of the one 
to the other. Certainly, a scientific theory cannot appeal 
to considerations of this kind. It must not put action 
before organization, sympathy before perception and know- 
ledge. But, once more, either philosophy has nothing 
to see here, or its r6Ie begins where that of science ende, 
^ WhMhg'r ^t mftkf B instinct a 'comijound reflex," or . 
3. a habit fonned intelligently tha t has become automatism, 
tgts accumulated 



and fixed by selection, in every case science claims to 
~rSoIve Instinct complet ely either into intelligen t actiongT 
or in t<r raecKamims built up piece by^ piece like those 
combine d by our JnM Eg ^ice. I agree indeed that science 
STiere within its function. It gives us, in default of a real 
analysis of the object, a translation of this object in terras 
of intelligence. But is it not plain that science itself 
invites philosophy to consider things in another way? 
If our biology was still that of Aristotle, if it regarded the 
series of hving beings as unilinear, if it showed us the whole 
of hfe evolving towards intelligence and passing, to that 
end, through sensibility and instinct, we should be right, 
we, the inteUigent beings, in turning back towards the 
earlier and consequently inferior manifestations of life 
and in claiming to fit them, without deforming them, into 
the molds of our understanding. But one of the clearest 
results of biology has been to show that evolution has 
taken place along divergent lines. It is at the extremity 
of two of these lines — the two principal — that we find 
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intelligence and instinct in forms almost pure. Why, 
then, should instinct be resolvable into intelligent elements? 
Why, even, into terms entirely intelligible? Is it not 
lous that to think here of the intelligent, or of the abso- 
'lutely intelligible, is to go back to the Aristotelian theory 
of nature? No doubt it is better to go back to that than 
to stop short before instinct as before an unfathomable 
mystery. But, though instinct is not within tJie domai n 
of intelligence , it is not situated bevond the limits of mind. 
In the phenomena of feeling, in unreflecting sympathy 
and antipathy, we experience in ourselves — though under 
a much vaguer form, and one too much penetrated with 
intelligence — something of what must happen in the 
consciousness of an insect acting by instinct. Evolu- 
tion does but sunder, in order to develop them to the end, 
elements which, at their origin, interpenetrated each 
other. More precisely, inteUigence is, before anything 
else, the faculty of relating one point of space to another, 
one material object to another; it applies to all things, 
but remaias outside them; and of a deep cause it perceives 
only the effects spread out side by side. WTiatever be 
the force that is at work in the genesis of the nervous 
system of the caterpillar, to our eyes and our intelligence 
it is only a juxtaposition of nerves and nervous centres. 
It is true that we thus get the whole outer effect of it. The 
Ammophila, no doubt, discerns but a very little of that 
force, just what concerns itself; but at least it discerns 
it from within, quite otherwise than by a process of know-i 
ledge — by an intuition, {lived rather ^^'S" "Tnt^fnffff)! 
which is probably hke what we caIt~'divuuii£.g^inQ^^y. 

A very significant fact is the swing to and fro of scientific 
theories of instinct, from regarding it as intelligent to 
regarding it as simply intelligible, or, shall I say, between 
fikening it to an intelligence "lapsed" and reducing it 
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to a pure mechanism.' Each^f these sy stems of^ xplaofl.- 
tion triumphs in its criRciira of the ot her, the first when 
it sho ws us that mst inct cann ot be a mere reflex, the other 
when it declares that jastinct isjomethiog differen t from. 
~ihtelKgeneej_even falle n int o UDCon scious pess. What can 
this mean but that they are two symbolisms, equally 
acceptable iu certain respects, and^ in other respects, 
equally inadequate to their object?^The concrete explana- 
tion, no longer scientific, but metaphysical, must be sought 
along quite another path, not in the direction of intelligence, 
but in that of " sympathy ." 



itinct is sympathy . If this sympathy could extend 



Its' object and also reflect upon itself, it would give us 
the key to vital operations — ^just as intelligence, developed 
and disciplined, guides us into matter. Fo_trwe_cftDnot 
too often repeat it — intellige nce and instinct are tum^ 
ii TPppoait e directions, t he former towards inert matte r. 



It he latter towards life, 
which 



Intelligence, by means of science, 
Its worK, will deliver up to us more and more 
completely the secret of physical operations; of life it 
brings us, and moreover only claims to bring us, a transla- 
tion in terms of inertia. It goes all round life, taking from 
outside the gi-eatest possible number of views of it, draw- 
ing it into itself instead of entering into it. But it i s to 
the very inwardness of life that iniuition leads ua — by 
" intuition t mean in sti nct that has become disinterested, 
self-conscious , c apable of reflfictin^ upon lU object and of 
, _pnlftvf7inf7 it. ind^fitii^'^lY~ 

That an e£fm1|^of this kind is not jmgftesijjle^-is-pnoiad 

' See, in parlicuiivr, among recent workn, B«t)ie, "Dtirfen irir dea 
■\ineiaen und Bienen psyduHche Qualitliten ziuuhreiben!" (.4rch. /. d. 
fM. Phutiologit, 1S98), snd Foi«l, "Vn Aper^u de psycholoCK M 
pkrCe'' {Ann44 ptyehologiqut, 1S95}. 




LIFE AND CONSCIOUSNESS 

,Wthe existence in roan jaf an a esthetic faculty aloog with 
nonna]" perception. Our eye perceives the features of 
lEcTiVingDeing, merely as assembled, not as mutually 
organized. The intention of life, the simple movement 
that runs through the lines, that binds them together and 
gives them significance, escapes it. This intention is 
just what the artist tries to regain, in placing himself 
back within the object by a kind of sympathy, in breaking 
down, by an effort of intuition, the barrier that space 
puts up between him and his model. It is true that this 
aesthetic intuition, like external perception, only attains 
the individual. But we can conceive an inquiry turned 
in the same dire^.tion as art, which would take life in general 
for its object, just as physical science, in following to the 
end the direction pointed out by external perception, pro- 
longs the individual facts into general laws. No doubt 
this philosophy will never obtain a knowledge of its object 
comparable '.o that which science has of its own. In- 
tclligencR r mjaias the Ii^ piinniis nucleus ground which 
in8tiQct u_even _enlarged ft"f| p<mfipd irjto intuition, forni s , 
onJy^ a vague npymlosity. But, in default of knowledge 
properly so called, rcser\'cd to pure intelligence, intuition 
may enable us to grasp what It is that intelligence fail-s 
to give us, and indicate the means of supplementing it. 
On the one hand, it will utilize the mechanism of intelli- 
gence itself to show how intellectual molds cease to be 
strictly applicable : and on the other hand, by its own work, 
it will suggest to us the vague feeling, if nothing more, of 
what must take the place of intellectual molds. Thus, 
intuition may bring the intellect to recognize that life 
does not quite go into the category of the many nor yet 
into that of the one; that neither mechanical causality 
Dor finality csq give a sufficient interpretation of the vital 
Then, by the sympathetic communicatioo which 
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it establishes between us and the rest of the living, by the 
expansion of our consciousness which it brings about, 
it introduces us into life's own domain, which is reciprocal 
interpenetration, endlessly continued creation. But, though 
it thereby transcends intelligence, it is frotn intelligence 
that has come the push that has made it rise to the point 
it has reached. Without intelligence, it would have 
remained in the form of instinct, riveted to the special 
object of its practical interest, and turned outward by it 
into movements of locomotion. / 
How thftorv of knowledg e irlus t take account of these 

want of establishing a sufficient ly clear distinction between 
them^iLh££ame3J.nv.Qlv£HiiiLinextiicabieJifficu^^ 
ing pha ntoms of ideas to which there cling phantoms of 
prob lems, we ghaI l_flnde a,v Qr to shnw a liUlp further on 
Weshall see that the problem of knowledge, from this point 
of view, is one with the metaphysical problem, and that 
both one and the other depend upon experience. On the 
one hand, indeed, if intelligence is charged with matter and 
instinct with life, we must squeeze them both in order 
to get the double essence from them; metaphysics ia 
therefore dependent upon theory of knowledge. But, 
on the other hand, if consciousness has thus split up into 
intuition and intelligence, it is because of the need it had to 
apply itself to matter at the same time as it had to follow 
the stream of life. The double form of consciousness is 
then due to the double fonn of the real, and theory of 
knowledge must be dependent upon metaphysics. In 
fact, each of these two lines of thought leads to the other; 
they form a circle, and there can be no other centre to 
the circle but the empirical study of evolution. It is only 
la seeing consciousness run through matter, loee itself 
there and find itself there again, divide and reconstitute 
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Hself, that we shall form an idea of the mutual opposition 
of the two terms, as also, perhaps, of their common origin. 
But, on the other hand, by dwelling on this opposition 
of the two elements and on this identity of origin, perhaps 
we shall bring out more clearly the meaning of evolution 
I iteelf. 

Such will be the aim of our next chapter. But the 
l ets that we ha ve just noticed must have already sug- 
gested to u s the idea th at life ia connected eit her with 
consciousness or with something that resembles it. 

Throughout tbe whole extent of the animal kingdom, 
we have said, ^ ajusciousness seem s proportio nate to the 
^ng being's power of choice. It lights up the zone 
of potentialities that surrounds the act. It fills the interval 
between what is done and what might be done. Ix)oked 



^wTligl 
^^P'Bur 



at from wit hout, we may regard it as a simple aid to actiorij^ 

"aTighi that action kindles, a momerttaTy 5p&rk dying up 

~ notion of real action ag aiast possible act ions. 

liir we must also point out that things would go on in just 

the same way if consciousness, instead of being the effect, 

were the oMief - Wp migl^f. ^^w^ptiiftt pongrioiis ppaa , 
even in the most rudimentary animal, covers by right an 
enormous field, hi\t is cQm |_ >rpsspd in fact in a kind of vise : 
each ad vance of tb p nprvn^|t < centres, by gj'ving t be organism 

a choice hptyppn « Inrgpr mimhfr nf flplinn.;, caUsfoCtb-the 



po tentialities t hat ar a flftp»bl«»-o£ 9iUT [>i in ding t hfl ""^ l, 
thus opening the ^JSP ™i''"r ^1'^ ^llnnring pnnHpiniianp>H 

to pass more freely. In this second hypothesis, as in 
tEe^ first, consciousness is still the instrument of action; 
but it is even more true to say that action is tht instrument 
of consciousness ; for the complicating of action with action, 
and the opposing of action to action, are for the imprisoned 
consciousness the only possible means to set itself free. 
_ Sow, then, shall we choose between the two hypotheseet 
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^^H If the first iajjue, consciousness must express exactly, 
^^H at each instant, the state of the brain; there is gtrict 
^^H paralleliam (ao far as intelligible) between the psychical 
^^H and the_cerebiaL_ata£e^ On the second hypotE^is, oq 
^^H the contrary, there is indeed solidarity and interdependence 
^^H between the brain and consciousness, but not parallelism: 
^^H the more complicated the brain becomes, thus giving the 
^^H organism gi'eatcr choice of possible aclions, the more 
^^H does consciousness outi-un its physical concomitant. Thus, 
^^H the recollection of the same spectacle probably modifies 
^^H in the same way a dog's brain and a man's brain, if the 
^^H perception has been the same; yet the recollection must 
^^H be very different in the man's consciousness from what 
^^M it is in the dog's. In the dog, the recollection remains 
^^M the captive of perception; it is brought back to conscious- 
^^1 ness only when an analogous perception recalls it by re- 
^^H producing the same spectacle, and then it is manifested 
^^H 'by the recognition, acted rather than thought, of the present 
^^H perception much more than by an actual reappearance 
^^H of the recollection itself. Man, on the contrary, is capable 
^^M of calling up the recollection at will, at any moment, in- 
^^M dependently of the present perception. He is not limited 
^^M to pto^nghis past life again; he represents and dreams it. 
^H The locaTmoaificafiohorthehrftrntOWhich the recollection 
^^M is attached being the same in each case, the psychological 
^H difference between the two recollections cannot have ita 
^^M ground in a particular difference of detail between the two 
^H cerebral mechanisms, but in the difference between the 
^^M two brains taken each as a whole, The more complex 
^^H of the two, m putting a greater number of mechanisms in 
^^M opposition to one another, has enabled consciousness 
^^M to disengage itself from the restraint of one and all and to 
^^r reach independence. That things do happen in this way, 
' that the second of the two hypotheses is that which must 
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be chosen, is what we have tried to prove ^in a former 
work, by the study of fart^ that best bring into rehef 
the relation of the conscious state to the cerebral state, 
the facts of normal and pathological recognition, in particu- 
lar the forms of aphasia.' But it could have been proved 
by pure reasoning, before even it was evidenced by facta. 
We have shown on what self-contradictory postulate, 
on what confusion of two mutually incompatible symbol- 
isms, the hypothesis of equivalence between the cerebral 
state and the psychic state rests.' 

The evolution of life, looked at from this point, receives 
a clearer meaning, although it cannot be subsumed under 
any actual idea. It is as if a broad current of conscious- 
ness had penetrated matter, loaded, as all consciousness 
is, with an enormous multiplicity of interwoven potential- 
itiea. It has carried matter along to organization, but its 
movement has been at once infinitely retarded and in- 
finitely divided. On the one hand, indeed, consciousness 
has had to fall asleep, like the chrysalis in the envelope 
in which it is preparing for itself wings; and, on the other 
band, the manifold tendencies it contained have been 
distributed among divergent series of organisms which, 
moreover, express these tendencies outwardly in move- 
ments rather than internally in representations. In the 
course of this evolution, while some beings have fallen 
more and more asleep, others have more and more complete- 
ly awakened, and the torpor of some has served the activity 
of others. But the waking could be effected in two different 
ways. Life, that is to say consciousness launched into 
matter, fixed its attention cither on its own movement or 
on the matter it was passing through; and it has thus 

' Mahire el m/min't. chap$. ii, &nd iii. 
" l» Puvtogiema pnj-cbo-phyaiologiqiu" {R«im* dt niKapAyfipM, 
■. 1904). 
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been turned either in the direction of intuition or in that of 
intellect. Intuition, at first sight, seems far preferable 
to intellect, since in it life and consciousness remain within 
themselves. But a glance at the evolution of living beings 
shows us that intuition could not go very far. On the 
side of intuition, consciousness found itself so restricted 
by its envelope that intuition had to shrink into instinct, 
that is, to embrace only the very small portion of life that 
interested it; and this it embraces only in the dark, touch- 
ing it while hardly seeing it. On this side, the horizon 
was soon shut out. On the contrary, coriacimiaueas^Jn- 
shaping it self into in telligence, that is tosay in concentrat- 
ing itself at first on matter, seems to externa lize itself in 
relation to itsel f: but, just because it adapts itself thereby 
to objects from without, it succeeds in moving among 
them and in evading the barriers they oppose to it, thus 
opening to itself an imltmtted field. Once freed, more- 
over, it can turn inwards on itself, and awaken the po- 
tentialities of intuition which still slumber within it. 

From this point of view, not only does consciousness 
appear as the motive principle of evoluti on, but alfl o, 
among conscious beings thems elv"^, man co rnea to o ccupy 
' a pnvile gcd" place . J^uween him and the animals the dif- 
"Farence is no longer nnp ^fjjj;-giv»Pj hut, nf kind. Wp shall 
show how this conclusion is arrived at in our next chapter. 
Let us now show how the preceding analyses suggest it. 

A noteworthy fact is the extraordinary disproportioa 
between the consequences of an invention and the invention 
itself. We have said that intelligence is modeled on matter 
and that it aims in the first place at fabrication. But 
does it fabricate in order to fabricate or does it not pursue 
involuntarily, and even unconsciously, something entirely 
different? Fabricating consists in shaping matter, in 
making it supple and in bending it, in converting it into 
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an instrument in order to become master of it. It is 
this mastery that profits humanity, much more even than 
the material result of the invention itself. Though we 
derive an immediate advantage from the thing made, aa 
an intelligent animal might do, and though this advantage 
be all the inventor sought, it is s slight matter compared 
with the new ideas and new feelings that the invention 
may give rise to in every direction, as if the essential part 
of the effect were to raise us above ourselves and enlarge 
our horizon. Between tho pff»"'t ^ml thp c ause the dia- 
proportion is so great that it is difficult to regard the p auae 
as producer of its efifect. It releases it, whilst settling, 

"thdeed,' lis dirertlon. Everything happens as though 
the grip of intelhgence on matter were, in its main intention, 
to let something pass that matter is holding back. 

The same impression arises when we compare the brun 
of man with that of the animals. The difference at first 
appears to be only a difference of size and complexity. 
But, judging by function, there must be something else 
besides. In the animal, the motor mechanisms that the 
brain succeeds in setting up, or, in other words, the habits 
contracted voluntarily, have no other object nor effect 
than the accomplishment of the movements marked out 
in these habits, stored in these mechanisms. But, in mao, 
t>iB p>nt , ^r hfthit p F Y hfiv" ° °°''""'^ ■•■"M't, "i i ^ "f pr?p^fti f'n 
to the first: it c an hold other motor ha bits in cheek, and 
thereby, in overco ming. Hiitnnifttism, api. rf^naiTniif^nfTP 
free. We know what vast regions in the human brain 
language occupies. The cerebral mechanisms that corre- 
spond to the words have this in particular, that they can 
be made to grapple with other mechanisms, those, for 
instance, that correspond to the things themselves, or 
even be made to grapple with one another. Meanwhile 

I consciousness, which would have been dragged down and 
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drowaed iQ the accompUahmeDt of tb« act, w restored 
and set free." 

The difference must therefore be m ore radical th an a 
aupeScia^ ejcamin^tioii-WQuldJead us to suppose^ It is 
the differeoce between a mechanism which engages the 
attention and a mechanism from which it can be diverted. 
The primitive steam-engine, as Newcomen conceived it, 
required the presence of a person exclusively employed to 
turn on and off the taps, either to let the steam into the 
cylinder or to throw the cold spray into it in order to con- 
dense the steam. It is said that a boy employed on this 
work, and very tired of having to do it, got the idea of 
tying the handles of the taps, with cords, to the beam of 
the engine. Then the machine opened and closed the taps 
itself; it worked all alone. Now, if an observer had com- 
pared the structure of this second machine with that of 
the firet without taking into account the two boys left to 
watch over them, he would have found only a slight 
difference of complexity. That is, indeed, all we can per- 
crive when we look only at the machines. But if we cast a 
glance at the two boys, we shall see that whilst one is 
wholly taken up by the watching, the other is free to 
go and play as he chooses, and that, from this point of 
view, the difference between the two machines is radical, 
the first holding the attfifllioo. captive, the second setting 
it . a t hberty.. A iliffprpncp of the same kind^ we thinkj. 
nronld be found between the brain of an animal and tb« 
Duman bmin. 

If, now, we should wish to expi-ess this in tenns of 
 A geobgiat whom we have tUready had occasion to cite, N. H. 
Shaler, well says that "when we come to man, it neemv as it we find 
the ancient subjeclioa of mind to body abolished, and tlie intellectual 
parts de%'elop with an exlraoniinai; rapidity, the struclura of tha 
body remMDing identical in esMntialB" (Stutter, Tkt InUrprgUHon 
of A'aturr, Borton, 1809, p. 187). 
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finality, we ehould have to say that consciquaneBS, after 
having been obliged, in order to set itself free, to di^-ide 
organization into two complementary parts, vegetables 
on one hand and animals on the other, lifts, .sought. aij 
i ssue in the doub lt ^ (j|rrrti(> n "^ ingtii"-* ynr^ "f '"♦'"lligfriffl 
It has not found it with instinct, and it has not obtained 
it on the side of intelligence except by a sudden leap 
I from the animal to man. So that, in the last analysis, 
■tnan might be considered the reason for the existence of 
I the entire organization of life on our planet. _But this 
would be only a manner of spcakiQg. There is, in reality, 
only a current of existence and the opposing current; 
thence proceeds the whole evolution of life. We must 
DOW grasp more closely the opposition of these two currents. 
Perhaps we shall thus discover for them a common source. 
By this we shall also, no doubt, penetrate the most obscure 
regions of metaphysics. However, as the two directions 
we have to follow are clearly marked, in intelligence on the 
one hand, in instinct and intuition on the other, we are not 
afraid of straying. A survey of the ej'olution of life 
su^eflts to us a certain conception of knowledge, and also a 
certain metaphysics, which imply each other. Once made 
clear, this metaphysics and this critique may throw some 
light, in their turn, on evolution as a whole. 




CHAPTER in 



ON THE MEANINQ OF LIFE — THE ORDER OF NATURE 
AND THE FORM OF INTELLIGENCE 



In the cn(ir!jfi nf our fir st, chapter we tr aced a line of de- 
marcatioQ bejtwgfijL the moEganic an3 the organized, 
~but we pointed out that the divisionorunoifantZHhnfilteF^ 
into separate bodies is relative to our senses and to our 
intellect, and that matter, looked at as an undivided 
whole, must be a flux rather than a thing. In this we 
were preparing the way for a reconciliation between the 
inert and the living. 

On the other side, we have shown in our second ch apter _ 
that^the same op pos ition is found ftgain h ptwwn inst inct 
and int elligence ^ the one turned to certain determinations 
of life, the other molded on the configuration of amtter. 
But instinct and intelligence, we have also said, stand 
out from the same backgroiind, which, for want of a better 
name, we may call consciousness in general, and which 
must be coextensive with universal life. In this way, we 
have disclosed the possibility of showing the genesis of 
intelligence in setting out from general consciousness, 
which embraces it. 

We ar e now , then, to attempt a genesis of intellect 
at the same time as a genesis of material bodies— two 
enterprises that are evidently correlative, if it be true 
that the main lines of our intellect mark out the general 
form of our action on matter, and that the detui of matter 
is ruled by the requirements of our action. Intellectuality 
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_and mat eriality have been constituted, in detail, by 
recip rocal adaptatio n. . Bot h are derived from a wide r 
and higher form of exi stence . It is there that we must 
"replace tEehi. in order to see them isaae forth. 

Such an attempt may appear, at first, more daring 
than the boldest speculations of metaphysicians. It 

jms to go further than psychology, further than cos- 
lology, further than traditional metaphysics; for psy- 
chology, costnology and metaphysics take intelligence, 
in all that is essential to it, as given, instead of, as we now 
propose, engendering it in its form and in its matter. The 
enterprise is in reality much more modest, as we are going 
to show. But let us first say how it differs from others. 

To be^in with psycholo gy, we are not to believe tlia t 
it gnggn ^a intelligence when it follnw<; th^ progrptfw'w^ 
development of it through the animal .sdriR s. Comparative 
psychology teaches us that the more an animal is intelligent, 
the more it tends to reflect on the actions by which it 
makes use of things, and thus to approximate to man. 
But its actions have already by themselves adopted the 
principal lines of human action; they have made out the 
same general directions in the material world as we have; 
they depend upon the same objects bound together by 
the same relations; so that anitnal intelligence, althoixgh 
it does not form concepts properly so called, already moves 
la a conceptual atmosphere. Absorbed at every instant 
by the actions it performs and the attitudes it must adopt, 
drawn outward by them and so externalized in relation 
to itself, it no doubt plays rather than thinks its ideas; 
this play none the less already corresponds, in the main, 
to the general plan of human intelligence.' To explain 
the intelhgence of man by that of the aiumal comsista 

' We have developed this point iu .VfoHiir* tt mimairt, di^M. it. and 
" ,, nol»Wy pp. 78-80 and 169-130. 
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then simply in following the development of an embryo 
of humanity into complete humanity. We show how a 
certain direction has been followed further and further 
by beings more and more intelligent. But the moment 
we admit the direction, intelligence is given. 
-■ In a coam g^ony Hke that of Spencer, inteUigenee is 
talten for granted, as matter also at the same time. We 
are shown matter obeying laws, objects connected with 
objects and facta with facta by constant relations, con- 
sciousness receiving the imprint of these relations and 
laws, and thus adopting the general conliguration of 
nature and shaping itself into intellect. But how can 
we fail to see that intelligence is supposed when we admit 
objects and facts? A priori and apart from a ny hypothesis^ 
, on the natu re of the matte r, it is evident tHat the material- 
r irygfTbody does not st op at thepoint at which we touch 
~^ a_& ^ IS present wherever its infl uence is felt: ita 

^attractive force, to speak only of that, is exerted on the 

Bun. on the plan efs. perhaua'on the entire unive rse. Tfag 
more physics ad vances, the more it effacesthe individuality 
' oTBotiiffl & nd eve n of the p articles into which the scientifi c 
imagination began by dec omp osing them: bodi es and_ 
Cwpuscla tend to dissolve into a umyersal inteiftction. 



Our perceptions give us tKe^^an of our eventual action 
on things much more than that of things themselves. 
The outlines we find in objects simply mark what we can 
attain and modify in them. The lines we see traced 
through matter are just the paths on which we are caUed to 
move. Outlines and patlis have declared themselves 
in the mca.sure and proportion that consciousness has 
prepared for action on unorganized matter — that is to say, 
in the measure and proportion that intelhgence has been 
fonned. It is doubtful whether animab built on a different 
plan^a mollusc or an insect, for instance — cut matter up 
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itluQg the aatne articulations. It is not indeed neceessry 
that they should separate it into bodies at all. In order to 
f ollow the indinfltioDS of instinct, thers is no nPML ta-pftr- 
ceive objects, it is enough to distinguish jiT^^f^Hj^ In- 
telligence, on the contrary, evpn in itq hnrnhltHit F""n^ 
al ready aTms at, p e tting mat i T i pr tn ft i't ftn mnftr r If on 
one side matter lends itself to a division into active and 
passive bodies, or more simply into coexistent and distinct 
fragments, it is from this side that intelligence will regard 
it; and the more it busieii itself with dividing, the more it 
will spread out in space, in the form of extension adjoining 
extension, a matter thai undoubtedly itself has a tendency 
to spatiality, but whose parts are yet in a state of reciprocal 
implication and interpenetration. Thus the same move- 
ment by which the mind is brought to form itself into 
intellect, that is to say, into distinct concepts, brings 
matter to break itself up into objects excluding one another. . 
The more amsciousness is inteUerlualized^ the more in mafteffc |. 
spatialized. So that the evolutionist philosophy, when it 1/ 
imagines in space a matter cut up on the very linea that " 
our action will follow, has given itself in advance, ready 
made, the intelligence of which it claims to show the genesis. 
Metaphysics applies itself to a work of the same kind, 
though subtler and more self-conscious, when it deduces 
a priori the categories of thought. It compresses intellect, 
Ixeduces it to its quintessence, holds it tight in a principle 
■bo simple that it can be thought empty: from this principle 
we then draw out what we have virtually put into it. In 
this way we may no doubt show the coherence of intelli- 
gence, define intellect, give its formula, but we do not 
trace its genesis. An enterprise like that of Fichte, al- 
thou^ more philosophical than that of Spencer, in that it 
pays more respect to the true order of things, hardly leads 
HI any further. Fichte takes thought in a concentrated 
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state, and expands it into reality; Spencer starts from 
external reality, and condenses it into intellect. But^ 
in the one case as in the other, the intellect must be taken . 
at tbebcg inning as gtven— either condensed or expanded, 
grasped in itsph by a direct vision or perceived by reflection 
in nature, as in a mirror. 

, The agreement of most pliilosophers on this poi^ 
comes IromUE c faCtThftfTtl g y are' gt one m n,ffiTTTtjT'e 
the uni ty of nature, and in representing this unity under 
an abstract and geometrical form. Between the organized 
and the unorganized they do not see and they will not see 
the cleft. Some start from the inorganic, and, by com- 
pounding it with itself, claim to form the living; Qthera 
pjace li fe, first, an il proceed towards matter bv a akilfull v 
man aggd de crescendo ; but, for both, there are only dif- 
ferences of degree in nature — degrees of complexity in the 
first hypothesis, of intensity in the second, Onc« this 

 principle is admitted, intelligence becomes as vast as reality; 

' for it is unquestionable that whatever is geometrical in 
things is entirely accessible to human intelligence, and 
if the continuity between geometry and the rest is per^ 
feet, all the rest must indeed be equally intelligible, 
equally intelligent. Such is the postulate of most systems. 
Any one can easily be convinced of this by comparing 
doctrines that seem to have no common point, no common 
measure, those of Fichte and Spencer for instance, two 
names that we happen to have just brought together. 
^At th e ro ot qf^ these speculations, t hen ^ , th ere are the 
two c onvictions t^^p-nktivp and complementary, that 
na ture is one and that the function of in tellec t is to embrace 
it in it3 entiret y. Tlie faculty of knowing being supposed 
coextensive with the whole of experience, there can no 
longer be any question of engendering it. It is already 
given, and we merely ha\'e to use it, as we use our si^t M 
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take in the horizon. It is true that opinions differ as to 
the value of the result. For some, it is reality itself that 
the intellect embraces; for others, it is only a phantom. 
But, phantom or reality, what intelUgence grasps is thought 
to be all that can be attained. 

Hence the exaggerated confidence of philosophy in 
the powers of the individual mind. Whether it is dog- 
matic or critical, whether it admits the relativity of our 
knowledge or claims to be established within the absolute, 
a philosophy is generally the work of a philosopher, a 
ungle and unitary vision of the whole. It is to be taken 
or left. 

More modest, and also alone capable of being completed 
and perfected, is the philosophy we advocate. Human 
intelligence, as we represent it, is not at all what Plato 
taught in the allegory of the cave. Its function is not to 
look at passing shadows nor yet to turn itself round and 
contemplate the glaring sun. It has something else to do. 
Harnessed, like yoked oxen, to a heavy task, we feel the 
play of our muscles and joints, the weight of the plow 
and the resistance of the soil. To act and to know that 
we are acting,_tocome_lnto^ touch with r^JIty aatLeven to 
^e it^ but only in the measu re in ^wbichj t con cerns the 
work^that^s being accompl ished and the furrow that j s 
b«ng plowed, 3uch"1s~the function^f , human intelligence . 
Yet aT)eneliceht "HiiTd bathes us, whence we draw the very 
force to labor and to li^'e. From this ocean of life, in which 
we are immersed, we are continually drawing something, 
and we feel that our being, or at least the intellect that 
guides it, has been formed therein by a kind of local con- 
centration. Philosop hy can only be an effort to dissolve 
aggjp jntfi fhg W faplel Intelligence, reabsorbed into its 
principle, may thus live back again its own genesis. But 
the enterprise cannot be achieved in one stroke; it ia 
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necessarily collective and progressive. It c onsists in aji 
interchange of impressions which, correcting and adding 
to each other, will end by expanding the humanity in 
us and making us even transcend it. 
"But this method has against it the mmi inveterate 
habits of the mind. It at once suggests the idea of a 
vicious circle. In vain, we shall be told, you claim to 
go beyond intelligence: how can you do that except 
by intelligence? AJI that is clear in your consciousness 
is intelligence. You are inside your own thought; you 
cannot get out of it. Say, if you like, that the intellect 
is capable of progress, that it will see more and more 
clearly into a greater and greater number of things; but 
do not speak of engendering it, for it is with your intellect 
itself that you would have to do the work. 

The objection presents itself naturally to the mind. 
But the same reasoning would prove also the impossibility 
of acquiring any new habit. It is of the cssenceof reasoa- 
ing to shut us u p in t he circle of the y i vi-n. But action 
breaks the circle! If we had never seen a man swim, we 
might say that swimming is an impossible thing, inasmuch 
as, to learn to swim, we must begin by holding ourselves 
up in the water and, consequently, already know how to 
swim. Reasoning, in fact, always nails us down to the 
solid ground. But if, quite simply, I throw myself into 
the water without fear, I may keep myself up well enough 
at first by merely struggling, and gradually adapt myself 
to the new environment; I shall thus have learnt to swim. 
So, in theory, there is a kind of absurdity in trying to 
know otherwise than by intelligence; but if the risk be 
frankly accepted, action will perhaps cut the knot that 
reasoning has tied and will not unloose. 

Besides, the risk will appear to grow leas, the mora 
our poiot of view ia adopted. We have shown that ia* 
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tellect has detached itself from a vastly wider reality, 
but that there has never been a clean cut between the two; 
all around conceptual thought there remains an indistinct 
fringe which recalls its origin. And further we compared 
the intellect to a solid nucleus formed by means of con- 
densation. This nucleus does not differ radically from the 
fluid surrounding it. It can only be reabsorbed in it be- 
cause it is made of the same substance. He who throws 
himself into the water, having known only the resistance 
of the solid earth, will immediately be drowned if he does 
not struggle against the fluidity of the new environment; 
he must perforce still cling to that solidity, so to speak, 
which even water presents. Only on this condition can 
be get used to the fluid's fluidity. So of our thought, 
when it has decided to make the leap. 

But leap it must, that is, leave its own environment. 
Heason, reasoning on its powers, will never succeed in 
extending them, though the extension would not appear 
at all unreasonable once it were accomplished. Thousands 
and thousands of variations on the theme of walking 
will never yield a rule for swimming: come, enter the 
water, and when you know how to swim, you will under- 
stand how the mechanism of swimming is connected 
with that of walking. Swimming is an extension of w alk- 
mg, but_,ffiallung_miijJd_nei£rJiaye_-pushfid_; 



gwimmUlg. So you may speculate as intelligently as you 
will on the mechanism of intelligence; you will never, by 
this method, succeed in going beyond it. You may get 
something more complex, but not something higher nor 
even something different. Yo u must ta k e things by storm : 
you must thrust intelligence outside itself by an act of wi ll. 
So thevicious ci rcle is only apparent It ia, on the 
contrary, real, we think, in everj' other method of philoso- 
phy. This we must try to show in a few words, if only 
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to prove that philosod iy cannot a nd mu st not accept 
the relation eatabl ished by j^iure intellectuaiism between 
the theor y of _ knowled ge and the_ theory of the knowaj, 
bgtween tnetaphyBJcs and scJencp. 



At first sisht, it may seem prudent to leave the con sider- 
ation of facta to positive science, to let physics and chemis- 
try busy themselves with matter, the biological and psy- 
chological sciences with life. The task of the philosopher 
ia then clearly defined. He takes lactg ^d~tSWg"from t he 
scientists' hand ; an d whether he tries to go beyond th em 
in order to reach their d eeper causes, or whether he thinks 
il Impossible to go further and even proves It^y the analysis 
oT'scieBtihc knowledge; Tn both cases he has for the facts 
and relations, handed over by science, the sort of respect 
that is due to a final verdict. To this knowledge he adds 
a critique of the faculty of knowing, and also, if he thinks 
proper, a metaphysic; bu t the maJter of knowledge he 
r^grdsas the affair of science and not o f philosophy. 

But how does he^il to see that the real result of this 
so-called division of labor is to mix up everything and con- 
fuse everything? The metaphysic otJJie critique that the 
^ilosopher has^rraerved for him self he haa to receivg, 
ready-made, from positive science, it being already con- 
famed in the deacripfiorL'Tand analyses, the whole care 
of which he left to the scientists. For not having wished 
to intervene, at the bepnning, in questions of fact, he finds 
himself reduced, in questions of principle, to formulating 
purely and simply in more precise terms the unconscious 
and consequently inconsistent metaphysic and critique 
which the very attitude of science to reality marks out. 
Let us not be deceived by an apparent analogy between 
natural thin^ and human things. Here we are not in 
the judiciary domain, where the description of fact and the 
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judgment on the fact are two distinct things, distinct 
for the very simple reason that above the fact, and in- 
dependent of it, there is a law promulgated by a legislator. 
Here the laws are internal to the facts and relative to the 
lines that have been followed in cutting the real into 
distinct facte. We cannot describe the outward appearance 
of the object without prejudging its inner nature and its 
organization. Form is no longer entirely isolable from 
matter, and he who has begun by reserving to philos- 
ophy i-iuestions of principle, and who has thereby tried 
to put philosophy above the sciences, as a "court of cassa- 
tion" is above the courts of assizes and of appeal, will 
gradually come to make no more of philosophy than a 
registration court, charged at most with wording more 
precisely the sentences that are brought to it, pronounced 
and irrevocable. 

Positive scien ce is, In fact, a work of pure intellec t. 
Now, whether our conception ol tne intellect be accepted 
or rejected, there is one point on which everybody will 
agree with us, and that is that the int eUect is at home in 
the presence of unorganized matte r. This matter it makes 
use of more and more by mechanical inventions, and 
mechanical inventions become the easier to it the more it 
thinks matter as mechanism. The intellect bears within 'i 
itself, in the form of natural logic, a latent geometrism f 
that is set free in the measure and proportion that the ' 
inteUect penetrates into the inner nature of inert matter. ) 
Intelligence is in tune with this matter, and that is why 
the physics and metaphysics of inert matter are so near 
each other. Now, when th e intellect underta Kpft T.hp 
study of life, it [[^pppjwfrHly frpntB flip living like the inert. 
applying the same forms to this new object, carrying 
over into this new field the same habits that have succeeded 
9 well in the old; and it is right to do so, for only on such 
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temifl does the living offer to our action t?ie same hold as 
inert matter. But tiie truth we thus arrive at becomes 
altogether relative to our faculty of action. It is no more 
than a syinbolic verity. It cannot have the same value 
as the physical verity, being only an extension of physics 
to an object which we are a priori agreed to look at only 
in its external aspect. The duty of philosophv shoiJ d b f 
t^ int ervene h ere acti vely, to examine the livinp wi'h""^- 
any reservation as to pract ical utihty, Ijy freeing itself 
Urom forms an3 habits that arc strictly intellectual. 
Its own special object is to speculate, that is to say, to 
see; its attitude toward the living should not be that of 
science, which aims only at action, and which, being able 
to act only by means of inert matter, presents to itself 
the rest of reality in this single respect. What must the 
result be, if it leave biologica! and psychological facta 
to positive science alone, as it has left, and rightly left, 
physical facts? It will accept a priori a mechanistic 
conception of all nature, a conception unreflected and even 
unconscious, the outcome of the material need. It will 
a priori accept the doctrine of the simple unity of know- 
ledge and of the abstract unity of nature. 

The moment it does so, its fate is sealed. The philoso- 
pher has no longer any choice save between a metaphysical 
dogmatism and a metaphysical skepticism, both of which 
rest, at bottom, on the same postulate, and neither of which 
adds anything to positive science. He may hypostasiae 
the unity of nature, or, what comes to the same thing, 
the unity of science, in a being who is nothing since he 
docs nothing, an ineffectual God who simply sums up in 
himself all the given; or in an eternal Matter from whose 
womb have been poured out the properties of things and 
the laws of nature; or, again, in a pure Form which en- 
deavors to seize an unseizable multiplicity, and which is. 
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Bs we will, the form of nature or the form of thought. 
All these philosophies tell U3, in their tlifFerent lanffliages , 
that scie nce is right to treat the living as the inert, and that 
" there is no di fference of value, |no d istincti on to be made 
Between the results which intellect arrives at in applying 
its categories, whether it rests on inert matter or attacks 
life. _ _ 

In many cases, however, we feel the frame cracking. 
But as we did not begin by distinguishing between the 
inert and the living, the one adapted in advance to the 
frame in which we insert it, the other incapable of be- 
ing held in the frame otherwise than by a convention 
which eliminates from it all that is essential, we find our- 
eelves, in the end, reduced to regarding everything the 
frame contains with equal suspicion. To a metaphysical 
dogmatism, which has erected into an absolute the factitious 
unity of science, there succeeds a skepticism or a relativism 
that universalizes and extends to all the results of science 
the artificial character of some among them. So philosophy 
a wintg to and fro between the doctrine tfiat regards ab - 
snliitP rpjility as iinknovi-nh lp and tha t f^'f^^, >" thnul^a 
it gives us of thi s reality, says nothin-; more than science 
nas s aid._ li'or having wished to prevent all conflict be- 
tween science and philosophy, we have sacrificed philosophy 
without any appreciable gain to science. And for having 
tried to avoid the seeming v]cious_drclE__which consists t 
in using the intellect to transcend the intellect, we find , ' 
ourselves turning in a real circle, that which consists tn , ' 
laboriously rediscovering by metaphysics a unity that we / 
began by positing a priori, a unity that we admitted blindly I 
and unconsciously by the very act of abandoning the whole i 
of experience to science and the whole of reality to the > 
pure understanding. 
I^et us begin, on the contrary, bv tracing a. line of de- 
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marcatioD b etween the inert an d the living. We sha ll 
find t hat t he ine rt enters naturally int o the frames of the 
inte llect , but that the hving is adapted to" these franiS^ 
only artificially, so tha t we must^ ado pt a special attitud e 
towards it and exaniine it with other eyes than those o f 
poeitiv e scien ce. Philosophy, then, invades the tioniain 
of Rxperi^nije . She busies herself with many things which 
hitherto have not concerned her. Science, theory of know- 
ledge, and metaphysics find themselves on the same ground. 
At first there may be a certain confusion. All three may 
think they have lost something. But all three will profit 
from the meeting. 

Positive science, indeed, may pride itself on the uniform 
value attributed to its affirmations in the whole field of 
experience. But, if they are all placed on the same foot- 
ing, they are all tainted with the same relativity. It 
is not 8o, if we begin by making the distinction which, 
in our view, is forced upon us. The understanding is 
at home in the domain of unorganized matter. On this 
matter human action is naturally exercised; and action, 
as we said above, cannot be set in motion in the unreal. 
Thus, of physics-— so long as we are considering only its 
general form and not the particular cutting out of matter 
in which it is manifested — wc may say that it touches 
the absolute. On the contrary, it is by accident — chance 
or convention, as you please — that science obtains a hold 
on the hving analogous to the hold it has on matter. Here 
the use of conceptual frames is no longer natural. I do not 
wish to say that it is not legitimate, in the scientific mean- 
ing of the term. If science ia to extend our action on 
things, and if we can act only with ine^ matter for in- 
strument, science can and must continue to treat the 
living as it has treated the inert. But, in doing so, it 
must be underetood that the further it penetrates the 
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depths of life, the more symbolic, the more relative to 
the contingencies of action, the knowledge it supplies 
to us becomes. On this new ground philosophy ought 
then to follow science, in order to superpose on scientific 
truth a knowledge of another kind, which may be called 
metaphysical. Thus combined, all our knowledge, both 
scientific and metaphysical, is heightened. In the a bsolute 
we live and move and have our being. The Imowledgf 
we posecsg of it is incomplete, no doubt, but not external , 
or relative^ It is reality itself, in the profoundest meaning 
of the word, that we reach by the combined and pro- 
gressive development of science and of philosophy. 

Thus, in renouncing the factitious unity which the 
understanding imposes on nature from outside, we shall 
perhaps find its true, inward and living unity. For the 
effort we make to transcend the pure understanding in- 
troduces us into that more vast something out of which 
our understanding is cut, and from which it has detached 
itsel L And, as matt e r is d etermin ed by in t ellii^nce. as 
there is betwee nj;bem^ an evident agreement, we cannp t| 
make the gen ^isof t he one without makin g the genesis 
of the other . An identical process must have cut out 
matter and the intellect, at the same time, from a stuff 
that contained both. In to this reality we shall get back 
more and mo re completely, in proportion as we compel 
ourselves to tran scend pure jntfilligp ucft. 
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Let us then concentrate attention on that which we 
huve that is at the same time the most rerpoyed-Jrom 
p^ l^^mftlit,^ and the l east pe netrated T t^t|^ iniffifMiu^lj^y 
Let us seek, in the depths of our experience, the point 
^ where we feel o urselves most intimatel y within our own 
_l!fe. It is into pure duration that we then plunge back, 
^duration in which the past, always moving on, is swelling 
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unceasingly with a present that is absolutely new. Buti 
at the same time, we feel the spring of our will strained 
to its utmost limit. We must, by a strong recoil of our 
personality on itself, gather up our past which is slipping 
away, in order to thrust it, compact and undivided, into a 
present which it will create by entering. Rare indeed are 
the moments when we are self-possessed to this extent: 
it is then that our actions are truly free. And even at 
these moments we do not completely possess ourselves. 
Our feeling of duration, I should say the actual coinciding 
of oursetf with itself, admits of degrees. But the more 
the feeling is deep and the coincidence complete, the 
more the life in which it replaces us absorbs intellectuality 
by transcending it. For the natural function of the in- 
tellect is to bind like to Tike, &[ld It isi only (acts tliat can 
be^ repeated that are entirely adaptable to intellecfu%L 
co nceptions. Now, our intellect does undoubtedly grasp 
the real moments of real duration after they are past; 
we do so by reconstituting the new state of consciousness 
out of a series of \'iews taken of it from the outside, each 
of which resembles as much as possible something already 
known; in this sense we may say that the state of con- 
sciousness contains intellectuality implicitly. Yet the 
state of consciousness overflows the intellect; it is indeed 
incommensurable with the intellect, being itself indivi^ble 
and new. 

Now let us relax the strain, let us interrupt the effort 
to crowd as much as possible of the past into the present. 
If the relaxation were complete, there would no longer 
be either memory or will — which amounts to saying that, 
in fact, we never do fall into this absolutejjsssivity, aOY 
more than we can make ourselves absolutely free. But, 
in the limit, we get a glinipse bf"aii exiiflence made of a 
present which recommences unceasingly — devoid of real 
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duration, nothing but the instantaneous which dies and 
Is bom again endlessly. Is the existence of matter of 
this nature? Not altogether, for analysis resolves it into 
elementary vibrations, the shortest of which are of very 
slight duration, almost vanishing, but not nothing. It 
may be presumed, nevertheless, that physical existence 
inclines in thiB second direction, as psychical existence 
in the first. 

B ehind "spirituality" on the one hand, and " tiifttprialit -y" 
with intellectuality on the other, there are then two pro - 
rpMpajTjTppRit.p In tVipir dir^ rtinn, and wp pass from the 
firet to the second by way of inverB iQn,_or_Eer haps even jiy 
s miple interruption, if it is true that inversion and in- 

^temlption are_ two_temii jvJtichJn this case must be held 
• fc be sy non^mouSj as w e shall show at rpnrp Ipngt.h Igtpr 
SO. This presumption is confirmed when we consider 
things from the point of view of extension, and no longer 
from that of duration alone. j 

The more we succeed in making ourselves conscious^ 
of our progress in pure duration, the more we feel the ^ 
different parts of our being enter into each other, and / 
our whole personahty concentrate itself in a point, or / 
I rather a sharp edge, pressed against the future and cutting 
I into it unceasingly. It is in this that life and action are 
free. But suppose we let ourselves go and, instead of 
acting, dream. At once the self is scattered; our past, 
which till then was gathered together into the indivisible 
impulsion it communicated to us, is broken up into a 
thousand recollections made external to one another. 
They give up interpenetrating in the degree that they 
become fixed . Our personality thus descends in the 
direction of space. It coasts around it continuaUy in 
sensation. We will not dwell here on a point we have 
(tudied elsewhere. Let us merely recall that ortenBioo 
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admits of degreea, that all sensation is extensive in a certwn 
meaaure, and that the idea of unexten Hed sensationsj 
artiliciafly localizedln space, js^ a me r e view of the mind, 
suggested by .iin_Uficonsciou8 metaphysic much. mOTe 
tSan by p s ycholo gical obseniation- 

No doubt we make only the first steps in the direction 
(rf the extended, even when we let ourselves go as much 
as we can. But suppose for a moment that matter coa- 
sifits in this very movement pushed further, and that 
physics is simply psychics inverted. We shall now under- 
stand why the mind feels at its ease, moves about naturally 
in space, when matter suggests the more distinct idea of it. 
This space it already possessed as an implicit idea in its 
own eventual detension, that is to aay, of its own possible 
extension. *The mind fiads space in things, but could have 
got it without them if it had had imagination strong enou^ 
to push the inversion of its own natural movement to 
the end. On the other hand, we are able to explain how 
matter accentuates still more its materiality, when viewed 
by the mind. Matter, at firstj_aidcd mind to run down its 
own incline; it gave the impulsion. But, the impufeion^ 
onceTeceivedi mind continues its course. The idea that 
it toras'at'pure 'space is only the schema of the limit at 
which this movement would end. Once in possession of 
the form of space, mind uses it like a net ivith meshes 
that can be made and unmade at will, which, thrown 
over matter, divides it as the needs of our action demand. 
Thus, the space of our geometry and the spatiality of thin^ 
are mutually engendered by the reciprocal action and 
reaction of two terms which are essentially the same, but 
which move each in the direction inverse of the other. 
Neither is space so foreign to our nature as we imagine, 
nor is matter as completely extended in space as 
senses and intellect represent it. 
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We have treated of the first point elsewhere. As to 
the second, we will limit ourselves to pointing out that 
perfect BpatialJty would consist in a perfect externality 
of parts in their relation to one another, that is to aay, 
in a complete reciprocal independence. Now, there is no 
material point that does not act on every other material 
point. When we observe that a thing really is there where 
it ads, we shall be led to say (as Faraday was) that all 
the atoms interpenetrate and that each of them fills the 
world. On such a hyjmthesis, the atom or, more generally, 
the material point, becomes simply a view of the mind, 
a view which we come to take when we continue far enough 
the work (wholly relative to our faculty of acting) by 
which we subdivide matter into bodies. Yet it is undeniable 
that matter lends itself to this subdivision, and that, in 
supposing it breakable into parts external to one another, 
we are constructing a science sufficiently representative 
of the real. It is undeniable that if there be no entirely 
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" universe into systems relatively independent of each other, 


and commits no appreciablp error in dftiig PP What pIrr 




can this mean but that matter extends itself in space with- 
out being absolutely extended therein, and that in regarding 
matter as decomposable into kolated systems, in attribut- 
ing to it quite distinct elements which change in relation to 
each other without changing in themselves (which are 
"displaced," shall we say, without being "altered"), in 
Bhort, in conferring on matter the properties of pure 
space, we are transporting ourselves to the terminal point 
of the movement of which matter simply indicates the 

1 J direction? 

■^K What the Transcendental Aesthetic of Kant appears 

^^Kmt Uagatint, 3<t. series, vol. ixjv.). 
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to have established once for all is that pv^gnflipn U nnf 
a HTfltfinftl attTihiitfi of the same kind as others. We 
cannot reason indefinitely on the notions of heat, color, 
or weight: in order to linow the modaUties of weight or 
of heat, we must have recourse to experience. Not so 
of the notion of space. Supposing even that it is given 
empirically by sight and touch (and Kant has not questioned 
the fact) there is this about it that is remarkable that our 
mind, speculating on it with its own powers alone, cuts 
out in it, a priori, figures whose properties we determine 
a priori: experience, with which we have not kept in touch, 
yet follows us through the infinite complications of our 
reasonings and invariably justifies them. That is the fact. 
Kant has set it in clear light. But the explanation of the 
fact, we believe, must be sought in a different direction 
to that which Kant followed. 

Intelligence, as Kant rerresents it to us, is bathed 
in an atmosphere of spatiality to whic h Jtl^ailnseparably 
united a3~the liv i ng body to the air it breathes. Our 
perceptions reach us only after having passed through 
this atmosphere. They have been impregnated in ad- 
vance by our geometry, so that our faculty of thinking only 
finds again in matter the mathematical properties which 
our faculty of perceiving has already deposed there. We 
are assured, therefore, of seeing matter yield itself with 
docihty to our reasonings; but this matter, in all that it has 
that is intelligible, is our own work ; of the reality " in 
itself" we know nothing and never shall know anything, 
since we only get its refraction through the forms of our 
faculty of perceiving. So that if we claim to afBrm some- 
thing of it, at once there rises the contrary affirmation, 
equally demonstrable, equally plausible. The ideality 
of space is proved directly by the analysis of knowledge 
indirectly by the antinomies to which the opposite theory 
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leads. Such is the governing idea of the Kantian criticism. 
It has inspired Kant with a peremptory refutation of 
"empiricist" theories of knowledge. It is, in our opinion, 
definitive in what it denies. But, in what it affinne, does 
it give us the solution of the problem? 

With Kant, space is given as a ready-made form of 
our pe rceptive faculty — a veritable deus ex machina, of 
'which we see neither how it arises, nor why it is what 
it is rather than anything else. "Thiiig£:aitt]iemselves" 
are also given, of which he claims that we can know noth- 
ing: by what right, then, can he affirm their existence, 
even as "problematic"? If the unknowable reality pro- 
jects into our perceptive faculty a "sensuous manifold" 
capable of fitting into it exactly, is it not, by that very 
fact, in part known? And when we examine this exact 
fitting, shall we not be led, in one point at least, to suppose 
a pre-established harmony between things and our mind — 
an idle hypothesis, which Kant wa.s right in wishing to 
avoid? At bottom, it is for not having distinguished 
degrees in spatiality that he has had to take apace ready- 
made as given — whence the question how the "sensuous 
manifold" is adapted to it. It is for the same reason 
that he has supposed matter wholly developed into parts 
absolutely external to one another; — whence antinomies, 
of which we may plainly see that the thesis and antithe.sis 
suppose the perfect coincidence of matter with geometrical 
space, but which vanish the moment we cease to extend 
to matter what is true only of pure space. Whence, 
finally, the conclusion that there are three alternatives, 
and three only, among which to chooee a theory of know- 
ledge : _ either the mind is determined by things, or things 

f^ are determmeid bv t ne mmd. or between mind andlhinffl 

- we must su ppose a mysterious agreement . 
'-^ But the truth is that there is a fourth, which docs not 
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seem to have occurred to Kant — in the first place because 
he did not think that the mind overflowed tlie intellect, 
and in the second place (and this is at bottom the same thing) 
because he did not attribute to duration an absolute exist- 
ence, having put time, a priori, on the same plane as space. 
This ftltprnfttiyft consists, first of all, in regarding the in tel- 
lec t as a special function of the mind, essentially turned 
toward inert matter; then in saying that neither does mat- 
ter detennine the form of the intellect, nor does the in- 
tellect impose its form on matter, nor have matter and 
intellect been regulated in regard to one another by we 
know not what pre-established harmony, but that inte llect 
a nd n iftttfjr hav e proEressively adapted them sel ves one to 
. the oth^r in order to attain at last aco rnrpon fprm . 7*^18 
a daptaiion has, jnor eover, been brou gfif^out quite nalwally, 
because it is the same inversion of ike same movement which 
Creoles aj once the inte UeducUity of mind and the mUeriality 
( ^ thin gs. 

iFro m this point of view the knowled g e of mattp r thfr*^' 
our j)crceplion on one hand and sci ence o n the other 
give to uB^appears, no doubt, as ap proxin mtive.Jjut not as 
relative. OuF pePlifpliuu, Wnose r6le It is to hold up a 
light to our actions, works a dividing up of matter that is 
always too sharply defined, always subordinated to practi- 
cal needs, consequently always refjuiring revision. Our 
science, which aspires to the mathematical form, over- 
accentuates the spatiality of matter; its formulae arc, 
in general, too precise, and ever need remaking. For a 
scientific theory to be final, the mind would have to em- 
brace the totahty of things in block and place each thing 
in ite exact relation to every other thing; but in'reahty 
we are obliged to consider problems one by one, in terms 
which are, for that very reason, provisional, so that the 
solution of each problem will have to be corrected indefi- 
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niteiy by the solution that will be given to the problems 
that will follow: thus, science as a whole is relative to 
the particular order in which the problems happen to have 
been put. It is in this meaning, and to this degree, that 
science must be regarded as conventional. But it is a 
conventionality of fact so to speak, and not of right. 
In prinriplf^ pffsitivp si'ipn(;n hfiftfp nn ret^Jity i^ai^M, pro- 

iriHoH \\ (^f^■g nnt fnrnivtpp thp limjtfl flf Iff "WO -^"*1M", 

Scientific knowledge, thus regarded, rises to a higher 
plane. In return, the theory of knowledge becomes 
an infinitely difficult enterprise, and which passes the 
powers of the intellect alone. It is not enough to deter- 
mine, by careful analysis, the categories of thought; 
must engender them, As regards space, we must, 

 ao effort of mind sui generiSy follow the progression 
^inr rather the regression of the extra-spatial degrading 
itself into spatiality. When we ma ke ourselves _8elf- 
conscious in the highest possible degree and then let ou r^ 
^selves "fall hhfik little^by little, we ge t the feeling of ex- 
tension: we have an extension of the self into recollections 
that areTixed and exiernal to one another, in place of the 
tension it possessed as an indivisible active will. But 
this is only a beginning. Our consciousness, sketching 
the movement, shows us its direction and reveals to us 
the possibility of continuing it to the end ; but conscious- 
ness itself does not go so far. Now, on the other hand, 
if we consider matter, which seems to us at firet coincident 
with space, we find that the more our attention is fixed 
on it, the more the parts which we said were laid side by 
lide enter into each other, each of them undergoing the 

rtion of the whole, which is consequently somehow present 

Thus, although matter stretches itself out in the 

xtioQ of space, it does not completely attain it; whence 
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we may conclude that it only carries very much further 
the movemeot that consciousness is able to sketch within 
us in its nascent state. We hold, therefore, the two ends 
of the chain, though we do not succeed in seizing the inter- 
mediate links. Will they always escape us? We must 
remember that philosophy, as we define it, has not yet be- 
come completely conscious of itself. P hysics understaitd s.^ 
its r61e w hen it pushes matter in the direc tion of epatiality; 
but has metaphysics understood its r6le when itEas srmpTy 
trodden in the steps of physics, in the chimerical hope of 
going further in the same direction? Should not its own 
task be, on the contra^'yTt' o remo unt the incline that 
physics descends , to l^rj n ^ hack matter to its o ngins^jncT 
^to b uild up propr pa'^ivply a ens mologj- whi ch would be^ 
30 t o speak, a reversed psycholo gy? All that which seems 
posUive to the physicist and to the geometrician would 
become, from this new point of view, an interruption or 
inversion of the true positivity, which would have to be 
defined in psychological terms. 

When we consider the admirable order of mathematics, 
the perfect agreement of the objects it deab with, the 
immanent logic in numbers and figures, our certainty 
of always getting the same conclusion, however diverse 
and complex our reasonings on the same subject, we 
hesitate to see in properties apparently so positive a system 
of negations, the absence rather than the presence of a true 
reality, But we must not forget that our intellect, which 
finds this order and wonders at it, is directed in the same 
line of movement that leads to the materiality and spatial- 
ity of its object. The more complexity the intellect puta 
into its object by analyzing it, the more complex is the order 
it finds there. And this order and this complexity neces- 
sarily appear to the intellect as a positive reality, since 
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reality and intellectuality are turned in the same direction. 
When a poet reads me his verses, I can interest myself 
enough in him to enter into his though t, put myself into 
his feelings, hve over again the simple state he has broken 
into phragEs and words . I sympathize then with his 
inspiration, I follow it with a continuous movement which 
is, like the inspiration itself, an undivided act. Now, I 
need only relax my attention, let go the tension that there 
is in me, for the sounds, hitherto swallowed up in the sense, 
to appear to me distinctly, one by one, in their materiality. 
For this I have not to do anything; it is enough to withdraw 
something. In proportion as I let myself go, the successive 
sounds will become the more individualized; as the phrases 
were broken into words, so the words will scan in syllables 
which I shall perceive one after another. Let me go 
farther atiU in the direction of dream: the letters them- 
selves will become loose and will be seen to dance along, 
hand in hand, on some fantastic sheet of paper. I shall 
then admire the precision of the interweavings, the mar- 
velous order of the procession, the exact insertion of the 
letters into the syllables, of the syllables into the words and 
of the words into the sentences. The farther I pursue 
this quite negative direction of relaxation, the more ex- 
tension and complexity I shall create; and the more the 
complexity in its turn increases, the more admirable will 
seem to be the order which continues to reign, undisturbed, 
among the elements. Yet this complexity and extension 
represent nothing positive; they express a deficiency of 
will. And. on the other hand, the order must grow with 
the complexity, since it is only an aspect of it. The more 
we perceive, symbolically, parts in an indivisible whole, 
the more the nimiber of the relations that the parts have 
between themselves necessarily increases, since the same 
..uodividedness of the real whole continues to hover over 
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the growing multiplicity of the symbolic elements into 
which the scattering of the attention lias decomposed 
it. A comparison of this kind will enable us to understand, 
in some measure, how the same suppression of positive 
reality, the same inveision of a certain original movement, 
can create at once extension in space and the admirable 
order which mathematics finds there. There Is, of couree, 
this difference between the two cases, that words and letters 
have been invented by a positive effort of humanity, while 
space arises automatically, as the remainder of a sub- 
traction arises once the two numbers are posited.' But, 
in the one case as in the other, tlie infinite complexity 
of the parts and their perfect coordination among them- 
selves are created at one and the same lime by an inversion 
which is, at botlom, an interruption, that is to say, n 
diminution of positive reality. 

_^ _AII the operations of qui- intellect t end lo eeom etry , 
as lo the goal where they fmU their perfect fulfilment. 
' Our comparison does no more than develop the oontent of the t«rin 
Mj-03, as PloUnus underaljindB it. For while the iWj-o* of lhin phi- 
luBopber is a generating and inforniing power, an aspect or a fragment 
of the 0u^, on the other liand Plotinus sometimes speaks of it aa uf a 
ditcouTie. More generally, the relation that we establish in ttie present 
chapter between " extensio n" and "delension" resembles in some 
aspecU that which Plotinus supposes' (.some developmenta of which 
must have inspired M. Ravaisson) when he makes exteDsion not indeed 
an inversion of origiiiul Being, but an enfeeblement of its essence, one 
of the last sta^s nf the procession, (see in partieubr, Enn, IV. iii. 0-11, 
and III. n. 17-lH). Yet ancient philosophy did not see what con- 
sequences would leHnlt from thin for mathematics, for Plotiaua, lik« 
Plato, erected mathematical emenceB into absolute reaUtiee. Above 
all. it suffered itaelf to be deceived by the purely superficial analogy 
of duration with eTtenaion. It treated tlie one as it treated the other, 
regarding chanf% as a degradation of immutability, the sensible aa a 
fall from the intelligible. Whence, as wo sliall show in the next chapter, 
a philosophy which fails to leoognice the real function and soope of (to 
intallect. 
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But, as geometry is necessarily prioi to them (since these 
operations have not as their end to construct space and 
cannot do otherwise than take it as givei.') it is evident 
that it ia a latent geometry, immanent in oui idea of space, 
which ia the main spring of our inteUect and the cause of its 
working. We shall be convinced of this if we consider 
the two essential functions of intellect, the faculty of de- 
duction and that of induction. 

Let us begin with deduction. The same movement 
by which I trace a figure in apace engenders its properties: 
they are visible and tangible in the movement itself; I 
feel, I see in space the relation of the definition to its 
consequences, of the premisses to the conclusion. All 
the other concepts of which experience suggests the idea 
to me are only in part constructible a priori; the definition 
of them is therefore imperfect, and the deductions into 
which these concepts enter, however closely the conclusion 
is Unked to the premisses, participate in this imperfection. 
But when I trace roughly in the sand the base of a tri- 
angle, as I begin to form the two angles at the base, I 
know positively, and understand absolutely, that if these 
two angles are equal the sides will be equal also, the figure 
being then able to be turned over on itself without there 
being any change whatever. I know it before I have 
learnt geometry. Thnq^ prinr tn t.lm aj'jfipi-c n( gi^nipfiryj 
there is a natural geom etry whose c learness and evidence 
surpass the c learner and fividpri ''q "f nt hpr HpH iiptj opa. 
Now, these other deductions bear on qualities, and not on 
magnitudes purely. They are, then, likely to have been 
forroed on the model of the first, and to borrow their force 
from the fact that, behind quality, we see magnitude 
vaguely showing through. We may notice, as a fact, 
that questions of situation and of magnitude are the first 
that present themselves to our activity, those which ia- 
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telligence externalized in action resolves even before 
reflective intelligence has appeared. The savage under- 
stands better than the civilized man how to judge distances, 
to determine a direction, to retrace by memory the often 
complicated plan of the road he has traveled, and so to 
return in a straight line to his starting-point.' If the 
animal does not deduce explicitly, if he does not form 
explicit concepts, neither docs he fomi the idea oi a homo- 
geneous space. You cannot present this space to your- 
self without introducing, in the same act, a virtual geometry 
which will, of itself, degrade itself into logic. All the re- 
pugnance that philosophers manifest towards this manner 
of regarding things comes from this, that the logical work 
of the intellect represents to their eyes a positive spiritual 
effort. But, if we understand by spirituality a progress 
to ever new creations, to conclusions incommensurable 
with the premisses and indeterminable by relation to them, 
we must say of an idea that moves among relations of 
necessary determination, through premisses which contain 
their conclusion in advance, that it follows the inverse 
direction, that of materiality. What appears, from the 
point of view of the intellect, as an effort, is in itself a 
letting go. And while, from the point of vie w of the 
intellect, there is a petiti o principii in making geometry ^ 
aSse^ulomatically from space, and logic from georaetry- 



~~6a t!ie'contrar>%"TrspaccTs"the~ultunat^e fflal O f the mindV ^ 

^~n iovemcn1- of d elensw n, spacp p.innot Tip^ frivpn ffi<h"'rf' 

positing also logic and geomctrj', which are along the course 

of the movement oF which pufespatial intuition is the goal. 

It has pot b een enou gh noticed how feehlft '\n th p jvAfh ^ 
of d eduction in the psychol og ical and moral scJenc fift^- 
From a proposition verified by facts, verifiable consequcnoee 
can here be drawn only up to a cert,ain point, only id a 

■Buti&Ti, The Brain as an Orf/an of the Mind, pp 214-16. 
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certain measure. Very soon appeal has to be made to 
common sense, that is to say, to the continuous experience 
of the real, in order to inflect the consequences deduced 
and bend them along the sinuosities of life. Deduction 
succeeds in things moral only metaphorically, so to speak, 
and just in the measure in which the moral is transposable 
into the physical, I should say translatable into spatial 
symbols. T he metaphor never ffles ve ry fur^ nny mnrc 
than a curve ca n long be coiifnsKvi with its fnngpnt. Mimi 
we not be struck by this feebleness of deductio n as some- 
thing very strange and even paradoxical? Here is a pure 
operation of the mind, accomplished solely by the power 
of the mind. It^ems that, if anywhere it should feel^ 
at home and evolve at ease, it w ould be among the tbine a 
qT'the jnilld, IB tlie Joinam oi tne mind. Not at alj ; 
it is there that it is immediately at the end of its tether. 
On the contrarj-, in geometrj', in astronomy, in physics, 
where we have to do with things external to us, deduction 
is aU-powerf ul ! Observation and experience are un- 
doubtedly necessary in these sciences to anive at the 
principle, that is, to discover the aspect under which 
things must be regarded ; but, strictly speaking, we might, 
by good luck, have hit upon it at once; and, as soon as we 
possess this principle, we may draw from it, at any length, 
consequences which experience will always verify. _Sluat 
wg^ pfit ''nuclude, t he^efore^^at deduction b an operation 
uaSet. molded on the" 



governed bythe^jjropertJfia-JiL 

mobile "articulations of matter, implicitly given, in fact, 

with the space that underlies matter? As long as it turns 

upon space or spatialized time, it has only 'to let ttSetf 

"go," Tfm^duralion that puts spokes in its wbeels. ~ 

^ Deduction , t hen, does not work unless there be spati al 
' ' a behind it. But we may gay the same of induction. 





214 



CREATIVE EVOLUTION 



ICHAP 



\ It is not necessary indeed to think geometrically, nor even 
1 to think at all, in order to expect from the same conditions 
a repetition of the same fact. The consciousness of the 
animal already does this work, and indeed, independently 
of all consciousness, the hving body itself is ao constructed 
that it can extract from the successive situations in which 
it finds itself the similarities which interest it, and so 
respond to the stimuli by appropriate reactions. But 
it is a far cry from a mechanical expectation and reaction 
of the body, to induction property so caUed, which is 
an intellectual operation. I nduction rests on the beli ef 
that thei"c are causes and effects, and that the same effects 
follow the same causes . Now, if we examine this double 
belief, this is what we find. It implies, in the first place, 
that reality is decomposable into groups, which can be 
practically regarded as isolated and independent. If I 
boil water in a kettle on a stove, the operation and the 
objects that support it are, in reality, bound up with a 
multitude of other objects and a multitude of other oper- 
ations; in the end, I should find that our entire solar 
system is concemai in what is being done at this particular 
point of space. But, in a certain measure, and for the 
special end I am pursuing, I may admit that things happen 
as if the group water-hettle-stove were an independent 
microcosm. That is my first affirmation. Now, when I 
say that this microcosm will always behave in the same 
way, that the heat will necessarily, at the end of a certain 
time, cause the boiling of the water, I admit that it b 
sufficient that a certain number of elements of the system 
be given in order that the system should be complete; 
it completes itself automatically, I am not free to complete 
it in thought as I please. The stove, the kettle and the 
water being given, with a certain interval of duration, 
it seems to me that the boiling, which ex|>crience showed 
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me yesterday to be the only thing wanting to complete 
the system, will complete it to-morrow, no matter when 
to-morrow may be. What is there at the base of this 
belief? Notice that the belief is more or less assured, 
according as the case may be, but that it is forced upon the 
mind as an absolute necessity when the microcosm con- 
sidered contains only magnitudes. If two numbers be 
given, I am not free to choose their difference. If two 
sides of a triangle and the contained angle are given, the 
third side arises of itself and the triangle completes itself 
automatically. I can, it matters not where and it matters 
not when, trace the same two sides containing the same 
angle: it is evident that the new triangles so formed can be 
superposed on the first, and that consequently the same 
third side will come to complete the system. Now, if 
my certitude is perfect in the case m which I reason on 
pure space determinations, must I not suppose that, in 
the other cases, the certitude is greater the nearer it ap- 
proaches this extreme caae? Indeed, may It not be 
the limiting case which is seen through all the others 
and which colors them, accordingly as they are more or 
less transparent, with a more or less pronounced tinge 
of geometrical necessity?' In fact, when I say that 
the water on the fire will boil to-day as it did yestaday, 
and fttHtThis"iy mi abwlutb Uetiesnity, T feel vaguely that 
my imagination isgl acing the stove of yest er day on tha t 
gf~tCMiayrto!Etle on kettle, water on water, duration on 
duration, and it seems then that the rest must coincide 
also, for the same reason that, when two triangles are 
superposed and two of their sides coincide, their third 
sides coincide also. But m y im agination ac ts thus_PIily 
becaase it shuts its eyes^to two essential points. For the 

 We have dwelt i)n this point in a former work. Bee the EuaigurUt 
i^gnntea immMiateB de la tonKtence, Paris, 1S89, pp. 155-160, 
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system of to-day actually to be superimposed on that of 
yesterday, the latter must have waited for the former, 
time must have halted, and everji-hing become simultane- 
ous: that happL'ns in geometry, but in geometry alone. 
I Induction therpfor^ implies first that, in the world of the 
ph ysirist as in that of the geomet rician, ti me does not 
cojBit^- BuLl L. implies also that quali^es can be su perpos^ 
a.|on_ each other like ma^nJtndfw . If, in imagination, I 
place the stove and fire of to-day on that of yesterday, I 
find indeed that the form has remained the same; it suffices, 
for that, that the surfaces and edges coincide; but what 
is the coincidence of two qualities, and how can they be 
Buperpoaed one on another in order to ensure that they 
are identical? Yet I extend to the second order of reality 
all that applies to the first. The physicist legitimates 
this operation later on by reducing, as far as possible, 
differences of quality to differences of magnitude; but, 
prior to all science, I incline to liken qualitieu to quantities, 
as if I perceived behind the qualities, as through a trans- 
parency, a geometrical mechanism.' The more complete 
this transparency, the more it seetna to me that in the same 
conditions there must be a repetition of the same fact. 
Our inductions are certain, to our eyes, in the exact degree 
in which we make the qualitative differences melt into 
the homogeneity of the apace which subtends them, 
80 that geometry is the ideal limit of our inductions as 
well as of our deductions. The movement at the end of 
which is sjmtiality lays down along its couree the faculty 
of induction as well as that of deduction, in fact, intel- 
lectuahty entire. 



I 



It cre ates them ia the mind. But it create s also, in 
things , the "order" which ouj" induction, aided by ~3e- 

'Op. eit. cbAp*. t. aud ii. ptiMirn. 
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ductioQ, finds there . This order, on which our actioa 
leans and in which our intellect recognizes itself, seema to 
us naarvelous. Not only do the same general causes al- 
ways produce the same general effects, but beneath the 
visible causes and effects our science discovers an infinity 
of infinitesimal changes which work naore and more exactly 
into one another, the further we push the analysis: so 
much so that, at the pnri gf tm ftnalysiH, matter becomes . 
i t_Beem8 t o ii^ifippmp^.^y jtjiflf Certainly, the intellect 
is right in admhing here the growing order in the growing 
complexity; both the one and the other must have a 
positive reality for it, since it looks upon itself as positive. 
But things change their aspect when we consider the whole 
of reality as an undivided advance forward to successive 
creations. It seems to us, then, that the complexity of 
the material elements and the mathematical order that 
binds them together must arise automatically when within 
the whole a partial interruption or inversion is produced. 
Moreover, as the intellect itself is cut out of mind by a 
process of the same kind, it is attuned to this order and 
complexity, and admires them because it recognizes 
itself in them. But what is admirable in itse lf, what rea lty 
d eaervea to provoke w onder, is the ever-renewed creatiop 
wTiich reality, whole and undivided^accomplishes in ad; 



no complication of the rngthpip infipgl orHt»r 
with itself, however elaborate we may suppose it, can in - 
t roduce an atom of novel ty into the world^w hereas this 
p ower of creation once gi ven (an d it exists, f or.we_ara 
co nscious of it in oui aebi^. at least when we act freely) 
JJoff n n J Y to be diverted from itself to relax its tension, only 
t o relax its t ension to exten d, only toexten d for th e mnthp- 
matical ord er of the elem ents so distinguigha l and the in - 
fl exible^detenninism connect i ng them to man ifest theinter- 
. ruption of_thf rrpAtivp Oft: in fact, inflexible determinism 
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ftndrmthgmflt ical order ar^ Q"ft with this very interruption . 

Ilt ia this merely negative tendency that the particula r 
laws of the physical world express. None of them, taken 
separately, has objective reality; each ia the work of an 
investigator who has regarded things from a certain bias, 
isolated certain variables, applied certain conventional 
units of raeasureraent. And yet there is an order ap- 
proximately mathematical immanent in matter, an ob- 
jective order, which our science approaches in proportion 
to its progress. For if matter in a relaxation of the in- 
extensive into the extensive and, thereby, of liberty into 
necessity, it does not indeed wholly coincide with pure 
homogeneous space, yet is constituted by the movement 
which leads to space, and ia therefore on the way to ge- 
Mnetry. I t is true that laws of mathematical form will 
n ever apply to it comp letely- F" r that, it wniild b ff '"' W bft - 

pi frp ap Ap f and st.ep nut n f Hiirat inn - 

We cannot insist too strongly that there is something 
artificial in the mathematical form of a physical law, 
and consequently in our scientific knowledge of things.' 
Our Btandards of measurement are conventional, and, 
BO to Bay, foreign to the intentions of nature: can we 
suppose that nature has related all the modalities of heat 
to the expansion of the same mass of mercury, or to the 
change of pressure of the same mass of air kept at a 
constant volume? But we may go further. In a general 
way, tneaauring Ls a wholly human operation , which 
implies that we really or ideally superixwe two objects 
one on another a certain number of times. Nature did 
not dream o f this superpos ition. It does not measure, 
nor does it count. Yet physics counts, measures, re- 
lates "quantitative" variations to one another to obt^n 
laws, and it succeeds. Its success would be inexplicable, 

 Cf. especially tbc pmFound ntiidies ot M. Ed. Le Roy in the AntM 
dt mtlaph. tt de moralt. 
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if the movement which constitutes materiality were not 
the same movement which, prolonged by us to its end, 
that is to say, to homogeneous space, results in making 
B count, measure, follow in their respective variations terms 
lat are functions one of another. To effect this prolong- 
lUon of the movement, our intellect has only to let itaell 
I, for it runs naturally to space and mathematics, in- 

LleUectuality and materiality being of the same nature and 

tjiaving been produced in the same way. 

If the mathematical order were a positive thing, if 

■there were, immanent in matter, laws comparable to 
those of our codes, the success of our science would have 
in it something of the miraculous. What chances should 
we have indeed of finding the standard of nature and of 
isolating exactly, in order to determine their reciprocal 
relations, the very variables which nature has chosen? 
But the success of a science of mathematical form would 
be no less incomprehensible, if matter did not already 
possess everything necessary to adapt itself to our formulae. 
One hypoth esLs only, therefore, remains plausible, namely , 
t hat the mathematical order is nothing positive, that it 
is th e form toward which a certain interruption tends of 
i tself, and that materialityconsista precisely in an inter - 
r uption of U ugjcind^ We shall understand then why our 
science is contingent, relative to the variables it has chosen, 
relative to the order in which it has successively put the 
problems, and why nevertheless it succeeds. It might 
haVG been, as a whole, altogether dififerent, and yet have 

I micceeded. This is so, just because there is no definite 

[ system of mathematical laws, at the base of nature, and 
because mathematics in general represents simply the side to 
which matter inclines. Put one of those little cork dolla 
with leaden feet in any posture, lay it on its back, turn 
it up on its head, throw it into the air: it will always 
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stand itself up again, automatically, g o^ likewise w ith 
matter: we can take it by any end and handle it in any 
way, it will always fallbackjnto ^ome one of our math g- ' 
iiiHiii-Hl fiirmiikpj jigcfti'sft it is weighted with geometry. 



But the philosopher will perhaps refuse to found a 
theory of knowledge on such considerations. They will 
be repugnaut to him, because the mathematical order, 
being order, will appear to him to contain something 
positive. It is in vain that we assert that this order 
produces itself automatically by the interruption of the 
inverse order, that it is this very interruption. The ide a 
persists, none the^lesSj that^^/iere might be iio OT^_al_aU, 
snd-ttiar"fEe!mathematic_al_ order of things, being a coti- 
que st over d is order, poase sijes a iJositJiV£_i:eality. In 
examining this point, we shall see what a prominent 
part the idea of disorder plays in problems relative to 
the theory of knowledge. It does not appear explicitly, 
and that is why it escapes our attention. It is, however, 
with the criticism of this idea that a theory of knowledge 
ought to begin, for if the great problem is to know why and 
how reality submits itself to an order, it is because the 
absence of every kind of order appears possible or con- 
ceivable. It is this absence of order that realists and 
idealists alike believe they are thinking of — the realist 
when he speaks of the regularity that "objective" law? 
actually impose on a virtual disorder of nature, the idealist 
when he supposes a "sensuous manifold" which is co- 
ordinated (and consequently itself without order) under 
the organizing influence of our understanding. The idea 
of disorder, in the sense of absence of order, is then what 
must be analyzed first. Philosophy borrows it from daily 
life. And it is unquestionable that, when ordinarily we speak 
of disorder, we are thinking of something. But of what? 
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It will be BeeD in the next chapter how hard it is to 
detennine the content of a negative idea, and what illu- 
sions one is liable to, what hopeless difficulties philosophy 
falls into, for not having undertaken this task. Diffi- 
culties and illusions are generally due to this, that we 
accept as final a manner of expression essentially pro- 
%nsional. They are due to our bringing into the domain 
of speculation a procedure made for practice. If I choose 
a volume in my library at random, I may put it back on 
the shelf after glancing at it and say, "This is not verse." 
Is this what I have really seen in turning over the leaves 
of the book? Obviously not. I have not seen, I never 
shall see, an absence of verse. I have seen prose. But 
as it is poetry I want, I express what I find as a function 
of what I am looking for, and inste ad of saying, "This ia 
profift /' I w^y, "This is not versfc ," In the same way, if 
the fancy takes me to read prose, and I happen on a 
volume of verse, I shall say, "This is not prose," thus ex- 
pressing the data of my perception, which shows me verse, 
in the language of my expectation and attention, which 
are fixed on the idea of prose and will hear of nothing else. 
Now, if Mons. Jourdain heard me, he would infer, no 
doubt, from ray two exclamations that prose and poetry 
are two forms of language reserved for books, and that these 
learned forms have come and overlaid a language which 
was neither prose nor verse. Sfjeaking of this thing 
which is neither verse nor prose, he would suppose, more- 
over, that he was thinking of it : it would be only a pseudo- 
idea, however. Let us go further still: the pseudo- 
idea would create a pseudo-problem, if M. Jourdain were 
to ask his professor of philosophy how the prose form and 
the poetry form have been superadded to that which 
possessed neither the one nor the other, and if he wished 
the professor to construct a theory of the imposition of 
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theae two forms upon this foiroless matter. His question 
would be absurd, and the absurdity would lie in this, that 
he was hypoetasizing as the substratum of prose and poetry 
the simultaneous negation of both, forgetting that the 
negation of the one consists in the affirmation of the other. 

Now, suppose that there are two species of order, and 
that these two orders are two contraries within one and 
the same genus. Suppose also that the idea of disorder 
arises in our mind whenever, seeking one of the two kinds 
of order, we find the other. The idea of disorder would 
t hen have a clear meaning in the current practice of Ij fe: 
it_W()q| d Qt)jp<;t i fVi for the convenience of langua ge, the 
disa ppointment o f ft min d that finds before it an nrdt-r 
ijiffpTP-r^t from "'hixf If wHnt.fi, an order w i^h which it is npt 
c oncerne d at the moment, an d which, in this sense, j joes 
not exist for it. tiut the idea would not admit a theoreti- 
cal usel So if we claim, notwithstanding, to introduce 
it into philosophy, we shall inevitably lose sight of its 
true meaning. It denotes the absence of a certain order, 
but to the profit of another (with which we are not con- 
cerned) ; only, as it applies to each of the two in turn, 
and as it even goes and comes continually between the 
two, we take it on the way, or rather on the wing, Uke a 
elmttlecock between two battledores, and treat it as if it 
represented, not the absence of the one or other order as 
the case may be, but the absence of both together — a thing 
that is neither perceived nor conceived, a simple verbal 
entity. So there arises the problem how order is impeded 
on disorder, form on matter. In analyzing the idea of 
disorder thus subtilized, we shall see that it represents 
nothing at all, and at the same time the problems that have 
been raised around it will vanish. 

It is true that we must begin by distinguishing, and 
eveo by opposing one to the other, two kinds of order 
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which we generally confuse. As this confusion has created 
the principal difficulties of the problem of knowledge, 
it will not be useless to dwell once more on the marks by 
which the two orders are distinguished. 

In a general way, reality is ordered exactly to th^ 
de gree in which it satiafiea ou r thought. Order is the re- 
fore a certain agreement bet ween subject an d object. 
It IS the mmd tinding itself again in things. But the 
mind, we said, can go in two opposite ways. Sometimes . 
it follows its natural direction: there is then progress in \ 
the form of tension, continuous creation, free activity, i 
Sometimes it inverts it, and this inversion, pushed to 
the end, leads to extension, to the necessary reciprocal 
determination of elements externalized each by relation 
to the others, in short, to geometrical mechanism. Now, 
whether experience seems to us to adopt the first direction 
or whether it is drawn in the direction of the second, in 
both cases we say there is order, for in the two processes 
the mind finds itself again. The confusion between them 
is therefore natural. To escape it, different names would 
have to be given to the two kinds of order, and that is not 
easy, because of the variety and variability of the forms 
they take. The order of the second kind may be defin ed 
a 3_ geometry , which is its extreme limit; more generally, 
it is that kind of order that is concerned whenever a relation 

—of necesisary determination is found between causes and 

^effects. It evokes ideas of inertia, of passivity, of automar 
tism. As to the fi rst kind of order, it oscillates no doub t 
aroun d finality; a nd ye t we ^annot define^ it as fin^ijy, 
lo T it is sometimes above, sometimes below . In its highest 
/orras, it is more than finality, for of a free action or a work 

ftof art we may say that they show a perfect order, and yet 
ihey can only be expressed in terms of ideas approximately, 

■And after the event. Life in its entirety, regarded as a 
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creative evolution, is something analogous; it tranacende 
finality, if we understand by Gnality the realization of an 
idea conceived or conceivable in advance. The category 
of finality is therefore too narrow for life in its entirety. 
It is, on the other hand, often too wide for a particular 
manifestation of life taken separately. Be that as it 
may, it is with the rita/ that we have here to do, and the 
whole present study striven to prove that the vital is 
in the direction of the voluntary. We ma y say then 
that this firs t kind of order is tha t of the \ntal or of the 
Imlied, in op position to the secon d, whicSjsjHat of thp 
iTiert and the aiUonKUJc. Common sense instinctively 
distinguishes between the two kinds of order, at least 
in the extreme cases; instinctively, also, it brings them 
together. We say of astronomical phenomena that 
they manifest an adDiirable order, meaning by this that 
they can be foreseen mathematically. And we find an 
order no less admirable in a symphony of Beethoven, 
which is genius, originahty, and therefore unforeseeability 
itself. 

But it is exceptional for order of the first lund to take 
so distinct a form. Ordinarily, it presents features that 
we have every interest in confusing with those of the 
opposite order. It is quite certain, for instance, that 
if we could view the evolution of life in its entirety, the 
spontaneity of its movement and the unforeseeability 
of its procedures would thrust themselves on our at- 
tention. But what we meet io our daily experience is a 
certJun determinate living being, certain special mani- 
festations of life, which repeat, almost, forms and facts 
already known; indeed, the similarity of structure that we 
find everywhere between what generates and what is 
generated — a similarity that enables us to include any 
number of living individuals in the same groui>— is to our 
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eyes the very type of the generic- the inorganic genera 
seem to us to take living genera as models. Thus the 
vital order, such as it it. offered to us piecemeal in ex peri- 
ence, presents the same character and performs the same 
fubcElon fts the physical order: both cause experience to 
repeal it self, both enable our mind to oenerali^ . In reality, 
this character has entirely different origiu-s in the two 
cases, and even opposite meanings. In the second case, 
the type of this character, its ideal limit, as also its founda^ 
tion, is the geometrical necessity in virtue of which the 
same components give the same resultant. In the first 
case, this character involves, on the contrarj-, the interven- 
tion of something which manages to obtain the same 
total effect although the infinitely complex elementary 
causes may be quite different. We insL»!ted on this last 
point in our first chapter, when we showed how identical 
structures are to be met with on independent hnes of evo- 
lution. But, without looking so far, we may presume 
that the reproduction only of the type of the ancestor 
by his descendants is an entirely different thing from the 
repetition of the same composition of forces which yields 
an identical resultant. When we think of the infinity 
of infinitesimal elements and of infinitesimal causes that 
conciu- in the genesis of a li\'ing being, when we reflect 
that the absence or the deviation of one of them would 
spoil everything, the first impulse of the mind is to consider 
this army of little workers as watched over by a skilled 
foreman, the "vital principle," which is ever repairing 
faults, correcting effects of neglect or absentmindedness, 
putting things back in place: t his is bow we try to expreBa 
the diff erence between the physical and the vital order , 
the form er making the same combination of causes giv e 
tEe same co inbined effect, the latter securing the CO D- 
" <taiic y of thi? effect even when there is eoroe waveripg 
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J D the causes. But that is only a comparison; on re- 
SectioQ, we find that there can be no foreman, for the 
very simple reason that there are no workers. The causes 
and elements that physico-chemical analysis discovers 
are real causes and elements, no doubt, as far as the facts 
of orgatuc destruction are concerned; they are then 
limited in number. But vital phenomena, properly so 
called, or facts of organic creation open up to us, when we 
analyze them, the perspective of an analysis passing away 
to infinity: whence it may be inferred that the manifold 
causes and elements are here only views of the mind, at- 
tempting an ever closer and closer imitation of the operation 
of nature, while the operation imitated is an indivisible 
act. The likeness between individuals of the same species 
has thus an entirely different meaning, an entirely different 
origin, to that of the likeness between complex effects ob- 
tained by the same composition of the same causes. But 
in the one case as in the other, there is likeness, and 
conse^iuently possible generalization. And as that is 
all that interests us in practice, since our daily life is and 
must be an expectation of the same things and the same 
Bituations, it is natural that this common character, 
essential from the point of view of our action, should bring 
the two orders together, in spite of a merely internal 
diversity between them which interests speculation only. 
Hence the id ea of a general order of nature, everywhere the 
SAme,' hovering nvpr lite flnfl ^ over matter ft liljp' Hence 
our habif~5f Tte3ignatmg"^ythe .same word and represent- 
ing In the samp w^ Jjie ^?tferice^ f IniDS in ilm Hrtqiftjn 
o^ inert matter and that of genera in the domain of life- 
Wow, it will be iound that this confusion is the origin 
of most of the difficulties raised by the problem of know- 
ledge, among the ancients as well as among the modems. 
The generaUty of laws and that of genera having been 
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designated by the same word and subsumed imdcr the same 
idea, the geometrical order and the vital order are acconi- 
ingly confused together. According to the point of view, 
the ^ener ftlity of Irws i s explained by that of fienera, or 
t hat of gs B PTh hy t ha t of l a w s- The first view ia character- 
istic of ancient thought ; the second belongs tojuodern 
philosophy. B ut m both ancient and modern philosophy 
the idea of "generality" is an equivocal idea, uniting in its 
denotation and in its connotation incompatible objects 
and elements. In both there are grouped under the same 
concept two kinds of order which are alike only in the 
facility they give to our action on things. We bring 
together the two terms in virtue of a quite external like- 
ness, which justifies no doubt their designation by the 
same word for practice, but which does not authorize 
m At all, in the {Speculative domain, to confuse them in 
the same definition. 

The ancients, indeed, did not aak whv nature submit s 
to laws, but wh y it is ordered according to genera . The 
Idea ot genus corresponds more especially to an objective 
reality in the domain of life, where it expresses an un- 
questionable fact, heredity. Indeed, there can only be 
genera where there are indi'vidual objects ; ^ow, while 
the organized being is cut out from the general mass of 
matter by his very organization, that is to say naturally, 
it is our perception which cuts inert matter into distinct 
bodies. It is guided in this by the interests of action, 
by the nascent reactions that our body indicates — that is, 
as we have shown elsewhere,' by the potential genera 
that are trying to gain existence. In this, then, genera 
and individuals determine one another by a semi-artificial 
operation entirely relative to our future action on things. 
Neverthel ess the ancients did not hesitate to put all gener a 
 Matiire tt mimoiTe, chapters iii. and ir. 
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in the same ran k, to attribute the sa me absolu te exiaten ce 
Reality thus being a pyatera of genera, 



to all ot tnei 

it is to the generality of the genera {that is, in effect, to 
the generality expressive of the vital order) that the 
generality of laws itself had to be brought. It is interest- 
ing, in this respect, to compare the Aristotelian theory 
of the fall of bodies with the explanation fumbhed by 
Galileo. Aristotle is concerned solely with the concepts 
"high" and "low," "own proper place" as distinguished 
from "place occupied," "natural movement" and "forced 
movement:"' the physical law in virtue of which the stone 
falls expresses for him that the stone n-gaius the " natural 
place" of all stones, to wit, the earth. The stone, in his 
view, is not quite stone so long as it is not in its normal 
place; in falling back into this place it aims at complete 
ing itself, like a living being that grows, thus realizing 
fully the essence of the genus stone.' If this concci>- 
tion of the physical law were exact, the law would no 
longer be a mere relation established by the mind; the 
subdivision of matter into IxHlies would no longer be 
relative to our faculty of perceiving; all bodies would 
have the same individuality as living bodies, and the 
laws of the physical univeme would cx|)ress relations 
of real kia'Tihip between real genera. We know what 
kind of physics grew out of this, and how, for having 
believed in a science unique and final, embracing the 
totality of the real and at one with the absolute, the 
a ncients were ronfined , in fact , to a more or less clumsy 
interpretation of the phvsiyal in terms of the vitaj . 

butlhere U the same confusion in the modems, with 
this difference, however, that the relation between the 

' See in particulnr, Phyii.. iv. 21S n 2; v. 230 b 12; viii. 2.W a 2; and 
D» Cado. iv. 1-5; ii. 296 b 27; iv. 308 a 34. 

' De C'aelo, iv. 310 u 34 tA /l'ii» rlo' ot/nw zuttov ^'eptOtu tmoTw ti 
tea zi a'jzo'j i^aui iaz: •pifitaOat. 
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~ two tenna is inverted: laws are no longer red ucedto genera, 
but genera to law gj^apd science, still supposed to be 
uniquely one, becomes altogether relative, instead of 
being, as the ancients wished, altogether at one with 
the absolute. A noteworthy fact is the eclipse of the 
problem of genera in modem philosophy. Our theory 
»(rf knowledge turns almost entirely on the question of 
I laws: genera are left to make shift with laws as best 
they can. The reason is, that modem philosophy has 
its point of departure in the great astronomical and physical 
discoveries of modem times. The laws of Kepler and of 
Galileo have remained for it the ideal and unique type 
of all knowledge. Now, a law is a relation between t hings 
or between tacts. More precisely, a law of mathematical 
_ form expresses the fact that a certain magnitude is a 
I function of one or several other variables apjjropriately 
chosen. Now, the choice of the variable magnitudes, 
the distribution of nature into objects and into facts, has 
already something of the contingent and the conventional. 
But. admitting that the choice is hinted at, if not prescribed, 
by experience, t hg law remains n fnp thp Ip-t-^ n rr-l(\tif>nj 
and ft re lation is eesentialiy a comparison; it has objective 
r eality only for an intelli s ence that represents to itself 
several terms at the same time . This intelligence may be 
neither mine nor yours: a science which bears on laws may 
.therefore he an objective science, which experience con- 
I tains in advance and which we simply make it disgorge; 
but it is none the less true that a comparison of some kind 
must be effected here, impersonally if not by any one 
in particular, and that an experience made of laws, that 
is, of terms related to other temis, is an experience made of 
comparisons, which, before we receive it, has already had to 
pass through an atmosphere of intellectuality. The idea 
of a science and of an experience entirely relative to the 
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human understanding was therefore implicitly contained 
in the conception of a science one and integral, composed 
of laws: Kant only brought it to hght. But this con- 
ception is the result of an arbitrary confusion between the 
generality of laws and that of genera. Though an in- 
telligence be necessary to condition terms by relation to 
each other, we may conceive that in certwn cases the terms 
themselves may exist independently. And if, beside 
relations of term to term, experience also presents to us 
independent terms, the living genera being something 
quite different from systems of laws, one half, at least, 
of our knowledge bears on the " thing-in-itaelf," the very 
reality. This knowledge may be very difficult, just be- 
cause it no longer builds up its own object and is obliged, 
on the contrary, to submit to it ; but, however little it cute 
into its object, it is into the absolute itself that it bites. 
We may go further: the other half of knowledge is no 
longer so radically, so definitely relative as certain philoso- 
phers say, if we can establish that it bears on a reality 
of inverse order, a reaUty which we always express in 
mathematical laws, that is to say in relations that imply 
comparisons, but which lends itself to this work only 
because it is weighted with spatiality and consequently 
with geometry. Hp that as it. nif^y ^ it is the confusion of 
two kinds of order that lies behind the relativism of the 
moderns, as it lay behind t hy ^JngTnftti?!ni of the ancienta . 
We have said enough to mark the origin of this con- 
fusion. It is due to the fact that the ' ^ital" order, which 
is essentially creation, is manifested to us less in its essence 
than in some of its accidents, those which imiiale the 
physical and geometrical order; like it, they present to 
us repetitions that make generalization possible, and in 
that we have all that interests us. There is no doubt 
that hfe as a whole is an evolution, that is, an unceasing 
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transformation. But life can pr ogress only by means o f 
the living, which are its depositaries . Innumerable living 
"beings, almost alike, have to repeat each other in space 
and in time for the novelty they are working out to grow 
and mature. It is like a book that advances towards a 
new edition by going through thousands of reprints with 
thousands of copies. There is, however, this difference 
between the two cases, that the successive impressions 
are identical, as well as the simultaneous copies of the 
same impression, whereas representatives of one and 
the same species are never entirely the same, either in 
different points of space or at different moments of time. 

!eredity does not only transmit characters; it transmits 
also the impetus in virtue of which the characters are 
modified, and this impetus is vitality itself. That ia_ffhy 
we say that the repetition which serves aa the base of ou r 
generalizations is essen tial in the physical order , aco.idftn tftl 
m the vitaToraer. Th^^hysical order is "automatjcj" 
the y itj\l "rdf '^i ^ n-ili nn t s^y vnluntarv. but flnalpE""" 
to the order "willed." 

Now, as soon as we have clearly distinguished be- 
tween the order that is "willed" and the order that is 
"automatic," the ambiguity that underhes the idea of 
disorder is dissipated, and, with it, one of the principal 
difficulties of the problem of knowledge. 

The main problem of the theory of knowledge is to 

low how science is possible, that is to say, in effect, 
■why there is order and not disorder in things. Thjt 
order exists is a fac t. But, on the other hand, disorder, 
t ^icK appears to us to be less than o r^fr in, it awma nf 
X^hi. The existence of order is then a mystery to be 
cleared up, at any rate a problem to be solved. More 
simply, when we undertake to found order, we regard 
it as contingent, if not in things, at least us viewed by 
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the mind: of a thing that we do not judge to be contingent 
we do not require an explanation. If order did not appear 
to us as a conque^^t over something, or a^ an addition to 
something (which something is thought to be the "ab- 
sence of order"), ancient reahsm would not have spoken 
of a "matter" to which the Idea superadded itself, nor 
would modern idealism have supposed a "sensuous mani- * 
fold" that the understanding organizes into nature. Now, 
it is unquestionable that all order is contingent, and 
conceived as such. But contingent in relation to what? 
The reply, to our thinking, is not doubtful. An order 
is conti ngent, and see ms so, in relation to th e inverse 
order, as v erse is contingent m rcla^on to prose and prose 
in relation to verse. But, just as all speech which ia not 
prose IS verse and necessarily conceived as verse, just as 
all speech which is not verse is prose and necessarily con- 
ceived as prose, so any state of things that is not one of 
the two orders is the other and is necessarily conceived as 
the other. But it may happen that we do not realize 
what we are actually thinking of, and perceive the idea 
really present to our mind only through a mist of affective 
Btates. Any one can be convinced of this by considering 
the use we make of the idea of disorder in daily life. When 
I enter a room and pronounce it to be " in disorder," what 
do I mean? The position of each object is explained by the 
automatic movements of the person who has slept in the 
room, or by the efficient causes, whatever they may be, 
t^at have caused each article of furniture, clothing, etc., 
to be where it is: the order, in the second sense of the 
word, is perfect. But it is order of the first kind that 
I am expecting, the order that a methodical jjcreon con- 
sciously puts into his life, the willed order and not the 
automatic : so I call the absence of this ortlcr " di-sorder." 
At bottom, all there is that is real, perceived and even 
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conceived, in this absence of one of the two kinds of order, 
is the presence of the other. But the second is indifferent 
to me, / am interested oiiiy in the first, and I express the 
presence of the second as a function of the first, instead 
of expressing it. so to speak, as a function of itself, by 
saying it is disorder. Inversely, when we affirm that we 
are imagining a chags, that Is to say a state of things in 
which the physical world no longer obeys laws, what are we 
thinking of? Wc imagine facts that appear and disappgar^ 
c apridouslx i . First we think of the physical universe as 
we know it, with effects and causes well proportioned to 
each other; then, by a series of arbitrary decrees, we aug- 
ment, diminLsh, suppress, so a^ to obtain what we call 
disorder. In reality we have substituted wiU for the 
mechanism of nature; we have replaced the "automatic 
order" by a multitude of elementary wills, just to the extent 
that we imagine the apparition or vanishing of phenomena. 
No doubt, for all these little wills to constitute a "willed 
order," they must have accepted the direction of a higher 
will. But, on looking closely at them, we see that that is 
just what they do: our own will is there, which objcctifiea 
itself in each of these capricious wills in turn, and takes 
good care not to connect the same with the same, nor to 
permit the effect to be proportional to the cause — in fact 
makes one simple intention hover over the whole of the 
elementary volitions. Thus, here again, the absence 
of one of the two orders consists in the presence of the 
other. In analyzing the idea of chance, which is closely 
akin to the idea of disorder, we find the same elements. 
When the wholly mechanical play of the causes which stop 
the wheel on a number makes me win, and consequently 
acts like a good geniiLs, careful of my interests, or when 
the wholly mechanical force of the wind tears a tile off 
le roof and throws it on to my head . that is to say acts like 
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a bad genius, conspii-ing against my person: in both cases 
I find a mechanism where I should have looked for, where, 
indeed, it seems as if 1 ought to have found, an intention. 
That is what 1 express in speaking of chance. And of an 
anarchical world, in which phenomena succeed each other 
capriciously, I should say again that it is a realm of chance, 
meaning that I find before me willa, or ra ther decreea , 
when wha t I a m expectin g is mecha nism. Thus is ex- 
plained the singular vacillation of the mind when it tries 
to define chance. Neither efficient cause nor final cause 
can furnish the deiinition sought. The mind swings to 
and fro, unable to rest, between the idea of an absence of 
final cause and that of an absence of efficient cause, each 
of these definitions sending it back to the'other. The 
problem remains insoluble, in fact, so long as the idea of 
chance is rogarded as a pure idea, without mixture of fed- 
ing. But, in reality, chance merely objectifies the state 
of mind of one who, expecting one of the two kinds of 
order, finds himself confronted with the other. Chance^ 
and disorder arc therefore ne cess arily conce ived as relative . 
8o if we wish to represent them to ourselves as absolute, 
we perceive that we are going to and fro like a shuttle 
between the two kinds of order, passing into the one just 
at the moment at which we might catch ourself in the 
other, and that the supposed absence of all order is really 
the presence of both, with, besides, the swaying of a mind 
that cannot rest finally in either. Neither in things 
nor in our idea of things can there be any question of 
presenting this disorder as the substratum of order, since 
it imphes the two kinds of order and is made of their 
combination. 

But our intelligence is not stopped by this, ^y ft 
simple sic ivbeo it posits a disord er which is an "absem;y _ 
of order," In sadoing it think s a ' 




ppthlng more. If it seeks to attach an idea to the word. 



it finds that disorder may indeed be the negation of order, 
b ut that this negat ion is, then the i mplicit affirmation of the 
presence of the o pposite order , which we shut our eyes to 
"because it does not interest us, or which we evade by deny- 
ing the second order in its turn^that is, at bottom, by 
^ablishing the first. How can we speak, then, of an 

icoherent diversity which an understanding organizes? 
Jt is no use for us to say that no one supposes this inco- 
herence to be reahzed or reahzable: when we speak of it, 
we beUeve we are thinking of it; now, in analyzing the 
idea actually present, we find, as we said before, only the 
disappointment of the mind confronted with an order that 
does not interest it, or a swaying of the mind between 
two kinds of order, or, finally, the idea pure and simple 
of the empty word that wo have created by joining a 
negative prefix to a word which itself signifies some- 
thing. But it is this analysis that we neglect to make. 
We omit it, precisely because it does not occur to us to 
distinguish two kinds of order that are irreducible to one 
iher. 

We said, indeed, that all order necessarily appcara 
as contingent. If there are two kinds of order, this con- 
tingency of order is explained: one of the forms is con- 
tingent in relation to the other. Where I find the. ypf>- 
metrical order, the vi tal was poaaible: whore the order is 
vital, it mi^ht ha'v'cbeen geometrical But suppose that 
the order is everj'where of the same kind, and simply admits 
of degrees which go from the geometrica l to the vit^ : 
if a determinate order still appears to me to be contingent, 
and can no longer be so by relation to an order of another 
kind, I shall necessarily believe that the order is contingent 
by relation to an absence of itself, that is to say by relation 
(o a state of things "in which there is no order at all." 
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And thia state of things I shall believe that I am think- 
ing of, because it is implied, it seems, in the very con- 
tingency of order, which is an unquestionable fact, I 
shall therefore place at the summit of the hierarchy tlie 
vital order; then, as~S dimimition or lower complicatJop 



of it^ the geome U-ieai ordgrT-anff Sii^ lly, 

allt an alwence of ord e r, incoher ence itself,_QQ which order 



is superDoaed. This is why incoherence has the effect 
on me of a word behind which there must be something 
real, if not in things, at least in thought. But if 1 observe 
that the state of things imphed by the contingency of a 
determinate order is simply the presence of the contrary 
order, and if by this very fact I posit two kinds of order, 
each the inverse of the other, I perceive that no inter- 
mediate degrees can be imagined between tlie two orders, 
and that there is no going down from the two orders to 
the "incoherent." Either the incoherent is only a word, 
devoid of meaning, or, if I give it a meaning, it is on con- 
dition of putting incoherence midwaj' between the two 
orders, and not below i>o(h of them. Tht^re js not firs t 
t he incoherent, then the f^ eomctrJL-al, then the vita l; 
{ here is only the gconictrical and the vital, and then, by a 
s waying of the mind between them, the idea of the in- 
c oherent. To speak of an uncoordinated diversity to 
which order is sui>eradded is therefore to commit a veritable 
petitio principii; for in imagining the imcoordinated we 
really posit an order, or rather two. 



This long analysis was necessary to show how t he real 
can pass from tension to extension and from frpptlni;^| tn 






mechanical necessity by way of inve rsion . It was not 
enough fd prove that this relation between the two terms 
is suggested to us. at once, by consciousness and by sensible 
experience. It wa.? necessary to prove that the geometrical 
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order has no need of ex planatioa, being purely and simp ly 
t he suppression of the inverse nrflpr_ And, for that, it 
was indispensable to prove that suppression is always a 
substitution and is even necessarily conceived as such: 
it is the requirements of practical life alone that suggest 
to U8 here a way of speaking that deceives us both as to 
what happens in things and as to what is pi-esent to our 
thought. We must now examine more closely the in- 
version whose consequences we have just described. 
WTiat, then, is the principle that has only to let go it s 
tension — may we say to detend — in on lpr tn ertmA^ thf 
interrupti on .nf 'hp nyiw; hf^T^ hulgg pgiiivfthpt W ft rp- 
yprsftl of the effect? 

For want of a better word we have called it conaciQiyj Qegj^. 
But we do not mean the narrowed consciousness that 
functions in each of us. Our own consciousness is the con- 
sciousness of a certain living being, placed in a certain 
point of space ; and though it does indeed move in the same 
direction a'' its principle, it is continually drawn the op- 
posite way, obliged, though it goes forward, to look be- 
hind. This retrospective vision is, a.s we have shown, 
the natural function of the intellect, and consequently 
of distinct consciousness. In order that our consciousness 
shall coincide with something of its p ri ncip le. 



detachit sclf fiom the ixireadu-made and attach itsfU t" fhi* 
b eing- »t ade. _ It needs that, tuining back on itself and 
twisting on it.*elf, the faculty of seeinij should be made to 
be one with the ad of wiiUng^a painfid effort which we 
can make suddenly, doing violence to our nature, but 
cannot sustain more than a few moments. In free action, 
when we contmct our whole being in order to thrust it 
forward, we have the more or less clear consciousness 
(rf motives and of impelling forces, and even, at rare mo- 
lents, of the becoming by which they are organised into 
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an act; but the pure willing, the current that runs through 
this matter, communicating life to it, is a thing which we 
hardly feel, which at most we brush Hghtly as it passes. 
Let us try, however, to instal ourselves within it, if only for 
a moment; even then it is an individual and fragmentary 
will that we grasp. To get to the principle of all life, as 
also of all materiality, we must go further still. Is it 
impossible? No, by no means; the history of philosophy 
is there to bear witness. There is no durable syst e m tha t 
is not, at least in sonic_of jts parts^vivified_by in tuition. 
Dialectic is necessary to put intuition to the proof, necessary 
also in order that intuition should break itself up into 
concepts and so be propagated to other men; but all it 
does, often enough, is to develop the result of that intuitioa 
which transcends it. The truth is, the two procedures 
are of opposite direction: the same effort, by which ideas 
are connected with ideas, causes the intuition which the 
ideas were storing up to vanish. The philosopher ts 
obliged to abandon intuition, once he has received from 
it the impetus, and to rely on himself to carry on the 
movement by pushing the concepts one after another. 
But he soon feels he has lost foothold; he must come 
into touch with intuition again; he must undo most of 
what he has done. In short, dialectic is what ensures 
the agreement of our thought with itself. But bv _ dia- 
lectio — which Js^ onl^ a relaxation of intuit ion — mapy 
different agreements are j)oe8iblej w hile thpre j g nn^y 
o ne truth. Intuition, if it could be prolonged beyond 
a few instants, would not only make the philosopher 
agree with his own thought, but also all philosophers 
with each other. Such as it is, fugitive and incomplete, 
it is, in each system, what is worth more than the system 
and survives it. The obj ect of philosophy would be 
rwched if this intuition could be sustained, generaliger* 



ra.i IDEAL GENESIS OF MATTER 239 

a nd, above all, asaured of extcntal pointa of rpferMinB jn 
order not to go astray. To that end a coptiniial CQioing 

When we put back our being into our will, and our 
will itself into the impulsion it prolongs, we understand, 
we feel, that r eality ia a perpetua l gron^h, ft pf^t'OP 
piirsiicH without, f^[]ti OuT will already perfomia this 
miracle. Every human work in which there is invention, 
every voluntary act in which there is freedom, every 
movement of an organism that manifests spontaneity, 
brings something new into the world. True, these are 
only creations of form. How could they be anything 
else? We are not the vital current itself; we are this 
current already loaded with matter, that ia, with con- 
gealed parts of its own substance which it carries along 
its course. In the composition of a work of genius, as 
in a simple free decision, we do, indeed, stretch the spring 
of our activity to the utmost and thus create what no mere 
assemblage of materials could have given (what assemblage 
of curves already known can ever be equivalent to the 
pencil-stroke of a great artist?) but there are. none the 
less, elements here that pre-exist and survive their or- 
ganization. But if a simple arrest of the action that 
generates form could constitute matter (are not the original 
lines drawn by the artist themselves already the fixation 
and, as it were, congealment of a movement?), a creation 
of miatter would be neither incomprehensible nor inad- 
missible. For we seize from within, we live at every 
instant, a creation of form, and it ia just in those cases 
in which the form is pure, and in which the creative current 
is momentarily interrupted, that there is a creation of 
matter. Consider the letters of the alphabet that enter 
into the composition of everything that has ever been 
tten: we do not conceive that new letters spring up 
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and come to join themselves to the others in order to 
make a new poem. But that the poet nrpiitps fhp pof; ni 
an djha t h uman t hmight ^'^ thprphy ma/JP nchcEj e under - 
gtand very wel!_: this cTeat[on^ig a si mple act of , the mind . 
and action has only tojoake a pause, instea d of continuing 
mto a new_ motion, -in-oider tJial,.of itself^ it may brea k 
up into words j vhich dissociate themsplvrs into Ipt.tgp. 
which are added to all the letteretherc-flr e already in the 
world. Thus, that the number of atoms composing the 
material universe at a given moment should increase runs 
counter to our habits of mind, contradicts the whole of 
our experience; but that a reality of quite another order, 
which contrasts with the atom as the tliought of the poet 
with the letters of the alphabet, should increase by sudden 
additions, is not inadmissible; and the reverse of each 
addition might indeed be a world, which we then represent 
to ourselves, symbolicaUy, as an assemblage of atoms. 

The mystery that spreads over the existence of the 
universe comes in great part from this, that we want the 
genesis of it to have been accomplished at one stroke or 
the whole of matter to be eternal. Whet her we speak of 
cre ation or posit an uncreated matter, it is tjie tot^tj 
of the universe that we are consi dering at once. At the 
root of this habit of mind lies the prejudice which we 
will analyze in our next chapter, the idea, common to 
materialists and to their opponents, that there is no realty 
acting duration, and that the absolute — matter or mind — 
can have no place in concrete time, in the time which we 
feel to be the very stuff of our life. From which it follows 
that everj-thiug is given once for all, and that it is necessary 
to poeit from all eternity either material multiplicity it- 
self, or the act creating this multiplicity, given in block 
in the divine essence. Once this prejudice is eradicated, 
the idea of creation becomes more clear, for it is merged 




"hy should we speak of it? TtiejiDiY! 
s embla ^ e of soli f tystjiim ^^-hirh we have every reason 
ui believe analogous to our own . No doubt they arc not 
absolutely independent of one another. Our sun radiates 
heat and Light beyond the farthest planet, and, on the 
other hand, our entire solar system is moving in a definite 
direction as if it were drawn. There is, then, a bond 
between the worlds. But this bond may be regarded as 
infinitely loose in comparison with the mutual dependence 
which unites the parts of the same world among them- 
selves; so that it is not artificially, for reasons of mere 
convenience, that we isolate our solar system: nature 
itself invites us to isolate it. As living beings, we depend 
on the planet on which we are, and on the sun that pro- 
vides for it, but on nothing else. As thinking beings, 
we may apply the laws of our physics to our own world, 
and extend them to each of the worlds taken separately; 
but nothmg tells us that they apply to the entire universe, 
nor even that such an aifirmation has any meaning; for 
the u niverse is not made , but is being m ade_contijiuaIl^ 
It 18 g rowing, perhap ind efinitel y, by thg addilinnnf new 
worlds; 

Tel'us extend, then, to the whole of our solar system 
the two most general laws of our science, the principle of 
c on8ervat.inn i^f pnerg^- a nd that of its dcpradation- =- 
limiting them, however, to this relatively closwl system 
and to other systems relatively closed. Let us sec what 
will follow. We mast remark, first of all, that these two 
principles have not the same metaphysical scope. The 
first is a quantitative law, und consequently relative, 
in part, to our methods of measurement. It says that, 
in a system presumed to be closed, the total energy, that 
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is to say the sum of its kinetic and potential energy, re- 
mains conBtant. Now, if there were only kinetic enei;gy 
in the world, or eveii it there were, besides kinetic energy, 
only one single kind of potential energy, but no more, the 
artifice of measurement would not make the law artificial. 
Tbejawo f the con servation ofenergy would e xpress indeed 
tTiatTsQHKt/itniLJa-preserted. in consta nt quantity . But 
there are, in fact, energies of various kinds,' and the meas- 
urement of each of them has evidently been so chosen as 
to justify the principle of conservation of energy. Con- 
vention, therefore, plays a large part in this prindple, 
although there is undoubtedly, between the variations 
of the different energies composing one and the same 
system, a mutual dependence which is just what has 
made the extension of the principle possible by measure- 
ments suitably chosen. If, therefore, the philosopher 
applies this principle to the solar system complete, he 
must at least soften its outhnes. The law of the con- 
servation of enei^gy cannot here express the objective 
permanence of a certain quantity of a certain thing, 
but rather the necessity for every change that is brought 
about to be counterbalanced in some way by a change 
in an opposite direction. That is to say, even if it governs 
the whole of our solar system, the law of the conservation 
of energy is concerned with the relationship of a fragment 
of this world to another fragment rather than with the 
nature of the whole. 

It is otherwise with the second principle of thermo- 
dynamics. The law of the degradation of energy does 
not bear essentially on magnitudes, No doubt the first 
idea of it arose, in the thought of Camot, out of cer- 
tain quantitative considerations on the yield of thermic 

> On these diSerencies ot quality see the work of Duhem, L'Evolutum 
d$ la mieaniqut, Psris. 190S, pp. 197 ft. 
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machines. Unquestionably, too, the terms in which 
ClauBius generalized it were mathematical, and a cal- 
culable magnitude, "entropy," was, in fact, the final 
conception to which he was led. Such precision is necessary 
for practical applications. But the law might have been 
vaguely concei\'ed, and, if absolutely necessary, it might 
kve lieen roughly formulated, even though no one had 
'er thought of measuring the different energies of the 
physical world, even though the concept of energy had 
not been created. Esaen tiallv. it expresses the fact that 
all physical changes have a tendency to be dcgraded_into 
heat, and"that heat tends^Eo'Be^ distributed am ong bo dies 
in_a uniform manner. In this less precise form, it becomes 
independent of any convention; it is the most mctaph^i- 
cal of the laws of physics s ince it points out without inter- 
posed symbols, without artificial devices of measurements, 
the direction in which the world is going. It teUs us that 
changes that are visible and heterogeneous will be more and 
more diluted into changes that are invisible and homo- 
geneous, and that the instabiUty to which we owe the rich- 
and variety of the changes taking place in our solar 
Item will gradually give way to the relative stability 
of elementary vibrations continually and perpetually 
repeated. Just so with a man who keeps up his strength 
as he grows old, but spends it less and less in actions, and 
,comcs, in the end, to employ it entirely in making his lungs 
ibreathe and his heart beat. 

From this point of view, a world like our solar system 
seen to be ever exhausting something of the mutft- 
^Irility it contains. In the beginning, it had the maximum of 
possible utihzation of energy: this mutabihty haa gone 
on diminishing unceasingly. Whence does it come? We 
might at first suppose that it has come from some other 
point of space, but the difficulty is only set back, aud for 
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thii exterual source of mutability the same question spriogi 
up. True, it_might_be_adcieLlbaLihe number of worldi 
capable'^ passing^mutability to each other is unlimited, 
that the sum dfuiutabilit y cont aiaed in tjie universe is in- 
finite, that there is therefore no ground on which to seek its 
origin or to fore ace its end . A hypothesis of this kind is as 
irrefutable as it is indemonstrable; but to speak of an infinite 
universe is to admit a perfect coincidence of matter with 
abstract space, and conseciuently an absolute externality 
of all the parts of matter in relation to one another. We 
have seen above what we must think of this theory, and 
how difficult it Ls to reconcile with the idea of a reciprocal 
influence of all the parts of matter on one another, an 
influence to which indeed it itself makes appeal. Again it 
might be supposed that the K eneral inatabihty has arise n 
from a gene ral sta te of stability; that the period in 
which we now are, and in which the utilizable energy is 
diminishing, has been piweded by a period in which 
the mutabihty was increasing, and that the alternations 
of increase and diminution succeed each other for ever. 
This hypothesis is theoretically conceivable, as has been 
demonstrated quite recently; but, according to the cal- 
culations of Boltzmann, the mathematical improbabil- 
ity of it passes all imagination and practically amounts 
to absolute impossibility.' Tn rpjility , thn p mhTpm^ r»^ 
mains insoluble a s long as we keep on the ground of ph^ cs, 
f5r "the physic is tis obli^gd to attach energy to e.\tended 
p articles, andj e ven if he regards t he particles only as 
"^""'"in "^ """''SI', ^° rnmoinc \jf spanfl: h p wniild-beliff 
his_rfllp if he sniigh t t.hp o ngn of^these energies inanextra- 
apati al process. Itisjhere, h owever, jnjuLopiDiQn, t-hnij 
Jt must besought.^ 

Is it extension in general that we are coosidering in 
I BotUmiuui, Vorletungen uber Gastheorui, Lcipiig, 1898, pp. 253 ft. 
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abstradot pension, we said, appeals odIv as a tensio n 
which is interrupted- Or, are we coDsidering the con- 
crete reality that filk this extension? The order which 
reigns there, and wtuch is manifested by the laws of nature, 
is an order which must be bom of itself when the inverse 
order is suppressed; a detension of the will would produce 
precisely this supprespion. Lastly, _we find that the 
directio n, which t his reality ta6^, suggests to us the idea 
^ a thing unmaBng i'tee?/r such 7"D0 "doubt, is one of_ the 
essential characters of materiality. What conclusion are 
we to draw from all this, if not that the process by which 
this thing makes itself is directed in a contrary way to that 
of physical processes, and that it is therefore, by its very 
definition, immaterial? The vision we have of the material 
world is that of a weight which falls: no image drawn from 
matter, properly so called, will ever give us the idea of the 
weight rising. But this conclusion will come home to us 
with still greater force if we press nearer to the concrete 
reality, and if we consider, no longer only matter in general, 
but, within this matter, living bodies. 

All our analyses show us. in life, an effort to re-mount 
the incline that matter descends . In that, they reveal 
to us the possibility, the necessity even of a process 
the inverse of materiality, creative of matter by its in- 
terruption alone. The life that evolves on the surface 
I of our planet is indeed attached to matter. If it were 
I pure consciousness, a fortiori if it were supraconscious- 
I ness, it would be pure creative activity. In fact, it is 
I riveted to an organism that subjects it to the general 
' laws of inert matter. But everything happens as if it 
were doing its utmost to set itself free from these laws. 
It has not the power to reverse the direction of physical 
ehAnges, such as the principle of Camot determines it. 
^ It docs', however, i>ehave ab^ohitely as a force would 
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this exterofil source of mutability the same questloo sprii^ 
up. True, it might^_addei_th6t (be iiumber of worldi 
capable of passing jnutability to each other is jinlimited, 
that the sum ^Tnutabilit y cont aiaed in the universe is in- 
fimte, that there is therefore no ground on which tose^ ite 
origin or to foresjad tsend. A liypothesis of this kind is as 
irrefutable as it is indemonstrable; but to speak of an infinite 
universe is to admit a perfect coincidence of matter with 
abstract space, and consequently an absolute externality 
of all the parts of matter in relation to one another. We 
have seen above what we must think of this theory, and 
how difficult it is to reconcile with the idea of a reciprocal 
influence of all the parts of matter on one another, an 
influence to which indeed it itself makes appeal. Again it 
might be supposed that the g eneral instability haa ariae n 
from a ge neral state o f stability; that the period in 
^liich we now are, and in which the utiHzable enei:gy is 
diminishing, has been preceded by a period in which 
the mutability was increasing, and that the alternations 
of increase and diminution succeed each other for ever. 
This hypothesis is theoretically conceivable, as has been 
demonstrated quite recently: but, according to the cal- 
culations of Boltzmann. the mathematical improbabil- 
ity of it passes all imagination and practically amounts 
to absolute impossibility. I fg rpj^li tv, the problem re- 
mains insoluble a s long aa we keep on the ground of physica , 
rV, . fSr ^the^hysicis t ^ obliged to attach energy to extended 
[^" jT p articles, and, even if he regards the particles only as 
-  "^"r^im nf PPTgy, he r pmainaJn i-pace: he wauld-Jielie 
h is r6]e if hg so^'Eht thg oHgn of these energie s in an extra - 
apati al process. Itis there, however, jnj)ur_QBin'"», that, 
4t must be sought.^ 

Is it extension in general that we are considering in 
I Bolttmum, Yorluwtgen u6«r (7(MtA«one, Leipzig, 1808, pp. 253 Q. 
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abstTaclof pension, we said, appears only as a tetisum 
which ia interniptecl. Or, are we coasMering the con- 
crete reality that fi\\& thia estcnsion? The order which 
reigns there, and which is manifested by the laws of nature, 
is an order which must be bom of itself when the inverse 
order is suppressed; a detension of the will would produce 
precisely this suppression. Lastlj^ we _ find that the 
directio n, which t his reality taCS, suggests to us The idea 
o f a thing unmak ing itself; sucTT, no doubt, is one of th e 
essential I'haractcrs of materiality. What conclusion are 
we to draw from all this, if not that the process by which 
this thing makes itself is directed in a contrary way to that 
of physical processes, and that it is therefore, by its very 
definition, immaterial? The vision we have of the material 
world is that of a weight which falls: no image drawn from 
matter, properly so called, will ever give ua the idea of the 
weight rising. But this conclusion will come home to us 
with still greater force if we press nearer to the concrete 
reality, and if we consider, no longer only matter in general, 
but, within this matter, living bodies. 

All our analyses show us, in life, an effort to re-mount 
the incline that matter descends,. In that, they reveal 
to us the possibility, the necessity even of a process 
the inverse of materiality, creative of matter by its in- 
terruption alone. The hfe that evolves on the surface 
of our planet is indeed attached to matter. If it were 
pure conscioasness, a fortiori if it were supraconscious- 
ness, it would be pure creative activity. In fact, it is 
riveted to an organism that subjects it to the general 
laws of inert matter. But everything happens as if it 
were doing its utmost to set il-solf free from these laws. 
It has not the power to reverse the direction of physical 
eh&nges, aurh as the principle of Camot determines it. 
_;^It does', howpver, Iwhave absolutely it; a force would 
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tliat which aubsists of the direct move mept in the inverted 
movement, a retdity wfncU is makiTig itself in a racUity 

Whiih is WnHaki r ty ilse tf : 

Everything is obscure in the idea of creation if we 
think of things which are created and a thing which creates, 
as we habitually do, as the understanding cannot help 
doing. We shall show the origin of this illusion in our 
next chapter. It is natural to our intellect, whose function 
is essentially practical, made to present to us things and 
states rather than changes and acts. But things and 
states are only views, taken by our mind, of becoming. 
There are no things, there are only afitinrx B, More particu- 
larly, if I consider the world in which we hve , I find that 
the automatic and strictly determined evolution of tliis 
weinpnt whole is action which is upmakTiig^itself, and tha t 
thTunforesee n fonns wtu chliT ^; nnta nut." in It,^ forms PApflhjp 
of bein^Hicms elve s prolonsed into unforeseen movementa . 
represent the action that is making itself- Now, I have 
every reason to believe that the other worlds are analogous 
to ours, that things happen there in the same way. And 
I know they were not all constructed at the same time, 
since observation shows me, even to-day, nebulae in 
course of concentration, Now, if the same kind of action 
is going on everywhere, whether it is that which is unmaking 
itself or whether it is that which is striving to remake 
itself, I simply express tins probable similitude when I 
speak of a centre from which worlds shoot out like rockets 
in a fire-works display — provided, however, that I do not 
present this centre as a thing, but as a continuity of shoots 
ing out. froH thiia rfefjiipd, ^lag jiothing of th ^jjready. 
made; He is uncp Jt«ing life, m-fion, freedom. C reation, 
80 c onceived, ia not a mystery; we experience it in our- ~ 
selves "when we act freely. T^t new things i^n \<j\ji 
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tbiDg_ alreadY exiatins is absurd, do doubt, aiooa ttw 
t hJTuj results from b solidification perfonned by o ur un der- 
atanding, and t here are never any things other than those 
that the understan d ing has thus constituted . To speak 
of things creating themselves would therefore amount 
to saying that the understanding presents to itself more 
than it presents to itself — a self-contradictory affirmation, 
an empty and vain idea. But that action increases as it 
poe s on, that it createsin the measure of its advance, 
i s wh at each of iis_ finds w henJie watches himself act. 
Things are constituted by the instantaneous cut which 
the understanding practices, at a given moment, on a flux 
of this kind, and what is mysterious when we compare 
the cuts together becomes clear when we relate thero to 
the flux. Indeed, the modalities of creative action, in so 
far as it is still going on in the organization of living forms, 
are much simplified when they are taken in this way. 
Before the complexity of an organism and the practically 
infinite multitude of interwoven analyses and syntheses 
it presupposes, our understanding recoils disconcerted. 
That the simple play of physical and chemical forces, 
left to themselves, should have worked this marvel, we 
find hard to believe. And if it is a profound science 
which is at work, how are we to understand the influence 
exercised on this matter without fonn by this form without 
matter? But the difficulty arises from this, that we 
represent statically ready-made material particles juxta- 
posed to one another, and, also statically, an external 
cause which plasters upon them a skilfully contrived 
organization. In reafity. I xfcia^a movement, materiality 
is the i nvenic mo vcipen t, and ea ch pf these two m oYemfint^ 
i s simple, the matter which forms a world b^jng ft" ■'"- 
d ivided flux, and undivided also tb cJife_tbaLr)'r^ thmngh 
ij, cutting out in it Uving beineg all along its track. Of 
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these two currents the second runs counter to the first, 
but the first obtains, all the same, something from the 
secon''.. T here results between them a models mvendi j 
wh'':n is orKanizatioD . T his organization ta kes, for our 
fetuses and for our in tellect, the form of parts jSBluely 
external to other par ts m space aDtTiD time^ Not only 
do we shut our eyes to the unity of the impulse which, 
passing through generations, links individuals with in- 
dividuals, species with species, and makes of the whole 
series of the living one single immense wave flowing over 
matter, but each individual itself seems to us as an aggre- 
gate, aggregate of molecules and aggregate of facts. The 
reason of this lies in the structure of our intellect, which 
is formed to act on matter from without, and which suc- 
ceeds by making, in the flux of the real, instantaneous 
cuts, each of which becomeg, in its fixity, endlessly de- 
composable. Perceiving, in an organism, only parts 
external to parts, the understanding has the choice 
between two systems of explanation only: either to 
regard the infinitely complex (and thereby infinitely 
well-contrived) oi^anizatton as a fortuitous concatena- 
tion of atoms, or to relate it to the incomprehensible 
influence of an external force that has grouped its ele- 
ments together. But this complexity is the work of 
the understanding; this incomprehensibility is also its 
work. Let uB try to see, no longer with the eyes of 
the intellect alone, which grasps only the already made 
and which looks from the outside, but with the spirit, 
I mean with that faculty of seeing which is immanent 
in the faculty of acting and which springs up, somehow, 
by the twisting of the will on itself, when action is turned 
into knowledge, like heat, so to say, into light. To 
movement, then, everything will be restored, and into 
movement everything will be resolved. \\'^here the uji- 
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derstanding, working on the image supposed to be 6xed 
of the progressing action, shows us parts infinitely mani- 
fold and an order infinitely well contrived, we catch a 
glimpse of a simple process, an action which 's making 
itself across an action of the same kind which is unmaking 
itself, hke the fiery path torn by the last rocket of a fire- 
works display through the black cinders of the spent 
rockets that are falling dead. 



From this point of view, the general consideratlona 
we have presented concerning the evolution of Hfe will 
be cleared up and completed. We wiil distinguish more 
sharply what ia accidental from what is essential in this 
evolution. 

The impe tus of life, of which w e are Bp^^^kiiig, pijnamta 
in a need of creation . It cannot create absolutely, be- 
cause it is confronted with matter, that is to say with the 
movement that is the inverse of its own. B.ut'it se izes 
upon thb_matter^^ which is necessity itself, and striyes 
to introduce_iflt- Q it the largest possib le amount- ofJndeter; 
mination and liberty . How does it go to work? 

An ftpimfil h'f^h in the scale may be represented in 
a general way, we said, as q sensorj-motor ner\"0U3 system 
imposed on digestive, respiratory, circulatory systems, 
etc. The function of these latter is to cleanse, repair 
and protect the nervous system, to make it as independent 
as possible of external circumstances, but, above all, to 
furnish it with energy to be expended in movements. 
T he increasipg comple xity, of the-jOEgaQism is therefore 
f\]j ff thftoretically (in spite of innumerable exceptions 
due to accidents of evolution) to the necessity of complexit y 
in^ the ner vous system . No doubt, each complication 
of any part of the organism involves many others in ad- 
dition, because this part itself miist live, and every change 
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in one point of the body reverberatee, as it were, through- 
out. The complication may therefore go on to infinity 
in all directions; but it is the complication of the nen'oua 
system which conditions the others in right, if not always 
in fact. Now, in what docs the progress of the nervous 
system itself consist? In a simultaneoiM .developmenj 
of auto matic activi ty and of voluntary activity, the first 
furni3hmg__the_second_ with an appropriate instrument. 
Thus, in an organism such as ours, a considerable number 
of motor mechanisms are set up in the medulla and in the 
spinal cord, awaiting only a signal to release the correspond- 
ing act : the will is employed, in some cases, in setting up 
the mechanism itself, and in the others in choosing the 
mechanisms to be released, the manner of combining them 
and the moment of releasing them. The will of an animal 
is the more effective and the more intense, the greater 
the number of the mechanisms it can choose from, the 
more complicated the switchboard on which all the motor 
paths cross, or, in other words, the more developed its 
brain. Thus, the progress of the nervous system assures 
to the act increasing precision, increasing variety, in- 
creasing efficiency and independence. The organism be- 
haves more and more like a machine for action, which 
reconstructs itself entirely for every new act, as if it were 
made of india-rubber and could, at any moment, change 
the shape of all its parts. But, prior to the nervous 
system, prior even to the organism properly so called, 
already in the undifferentiated mass of the amoeba, 
this essential property of animal hfe is found. The amoeba 
deforms itself in varying directions; its entire mass does 
what the diETcrentiation of parts will localize in a sensori- 
motor system in the developetl animal. Doing it only 
in ft rudimentary manner, it is dispensed from the com- 
plexity of the higher organisms; there is no need here of 
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the auxiliary elemente that pass on to motor dements 
the energy to expend; the animal movca as a whole, and, 
aa a whole also, procures energy by means of the organic 
substances it assimilates. Thus, whether low or high in 
the animal scale, we always find that animal li fp rnnHisffi 
(1) in procuring a pm vi^ion nf ?pprp;y^- (2) in expending it,^ 
by means of a matter as supple as possible, in directions 
variable and unforeseen. 

Now, whenc£_cQniea_jhe_energy? F rom the inges ted 
food, for food is a kind jjf^cxplesive, which needs only 
t he spark to discharge the eneri;v it ston-g . Who has 
made this explosive? TTie food may be the flesh of an 
animal nourished on animals and so on; but, in the end 
it is to the vegetable we always come back. Vegetables 
alo ne gather in the solar energy, and the animals do but 
borrow it from the m, eit her directly oFby sonie passing 
it_i)lj_tal^heis. How then has the plant stored up this 
energy? Chiefly by the chLorog^hyl lian functio a. a chem- 
iciam sui generis of which we do not possess the key, and 
which is probably unlike that of our laboratories. The 
process consists in using solar energy to fix the carbon 
of carbonic acid, and thereby to store this energy as we 
should store that of a water-carrier by employing him to 
fill an elevated reservoir: the water, once brought up, can 
set in motion a mill or a turbine, as we will and when we 
will. Each atom of carbon fixed represents something 
like the elevation of the weight of water, or like the stretch- 
ing of an elastic thread uniting the carbon to the oxygen 
in the carbonic acid. The elastic is relaxed, the weight 
falls back again, in short the energy held in reserve is 
restored, when, by a simple release, the carbon is pei^ 
mitted to rejoin its oxygen. 

So thatAll4if«i ani mal and vegetable, s pt^mn j,n jta fflBfiii'^'' 
like an effort to accumulate ptitrpy ftnti thpn t^ '.g^Jl, 
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Qpw into flexible chap pplp, clmngpahlp in shape, at th e 
en d of which it will accompli sh infin itely varied kinj^ 
o f wo rk. That is what the vital impetus passing through 
matter, would fain do all at once. It would succeed, 
no doubt, if its power were unlimited, or if some reinforce- 
ment could come to it fmra without. But the impetus 
is finite, and it has been given once for ail. It cannot 
overcome all obstacles. The movement it starts is some- 
times turned aside, sometimes divided, always opposed; 
and the evolution of the organized world ia the unrolling 
of this conflict. The hi'at great scission that had to be 
effected was that of the two_Jtmgdoma, vegetable and 
a nimal, which thus hapixai to be mutually complementary, 
without, however, any agreement having been made 
between them. It is not for the animal that the pla nt 
ftcmmulflt ga fintir g yr it \n fnr its own conBUmpU on; but 
i ts expen diture on itself is les s discontinu ousT^d less 
concentrated, and therefore less e fficaciouB, than w aa 
re guired by the mTETa nnip etus oT life, ^sentially directed 
tow^ i frp e actinns! theaame organism could not with 
e qual force sustain the"tw'o fiIn"cTro ^~at once, of gradual 
s torage and sudden use . Of themselves, therefore, and 
without any external intervention, simply by the effect 
of the duality of the tendency involved in the ori^nal 
im[»tus and of the resistance opposed by matter to this 
impetus, the organisms leaned some in the first directioD, 
others in the second. To this scission there succeeded 
many othera. Hence_t he dive rging, l ^ nes^ijf fjvnlnfji^nt 
at leaat w hat i s essen tial in them. But we must take into 
account retrogressions, arrests, accidents of every kind. 
And we must remember, above all, that  each speciea 
behaves as if the general movement of life stopped at it 
instead of passing through it. It thinks only of Itself, 
it lives only for itself. Hence the nuniberlese struggles 
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that we behold in nature. Hence a discord, etriking 
and terrible, but for which the original principle of life 
must not be held responsible. 

T he part played by contin gency in evolution 13 tfaere- 
forp great ! Contingent, generally, are the fonna adopted, 
or rather invented. Qontingent, relative to the obstacles 
encountered in a given place and at a given moment, 
]s the dissociation of the primordial tendency into such and 
such conmlementHiiy tj^ndpt)cic8 which create divergen t 
lines of evolution . Contingent the arrests and set-backs; 
contingent, in large measure, the adaptations. Two 
things only are neces,sary: (1) a gradual accumulatioa l 
of energy : (2) an elastic canahzation of this eaergy ^ ini 
variable and indeterminab l e directions, at the end of which I 
are free acts. • 

This twofold result has been obtained in a particular 
way on our planet. But it might have been obtained 
by entirely different means. It was not necessary that 
life should fix its choice mainly upon the carbon of car- 
bonic acid. What was essential for it was to store solar 
energy : but, instead of asking the sun to separate, for 
instance, atoms of oxygen and carbon, it might (theoret- 
ically at least, and, apart from practical difficulties possibly 
insurmountable) have put forth other chemical elements, 
which would then have had to be associated or dissociated 
by entirely different physical means. And if the element 
characteristic of the substances that supply energy to the 
organism had been other than carbon, the element char- 

^eristic of the plastic substances would probably have 

other than nitrogen, and the chemistry of hving bodies 

would then have been radically different from what it is. 

The result would have been living forms without any 

analogy to those we know, whose anatomy would have 

:n different, whose physiology also would have been 
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different. Alone, the senBOri-motor function would have 
been preserved, if not in its mechanism, at least in its 
effects. It is therefore probable that life goes on in other 
planets, in other aolar systems also, under forms of which 
we have no idea, in physical conditions to which it seems to 
UB, from the point of view of our physiology, to be ab- 
solutely opposed. If its essential aim i s to catch up 

it probabl y chooses, in each solar system and on each 
planet, as i t doea on the earth, the fittestme ana to g et 
tt^ result Tn~thecircuriiatances_with which it js unni - 
Ironted. ~ TTiat is at least what reasoning by analogy leads 
to, and we use analogy the wTong way when we declare 
life to be impossible wherever the circumstances with 
which it is confronted are other than those on the earth. 
The t ruth ia t hat lifeJa pc^iblg.ivhereverenei^yjiracenda 
theJ;ncImfi_indicateti_by-C8JaQt^ Jaw and where^_cause 
of inv e rse direction can retard jhe d ^cgnt — that is to say, 
probably, in all the worlds suspended from all the stars. 
We go further: it is not even necessary that life should be 
concentrated and determined in organisms properly so 
called, that is. in definite bodies presenting to the flow of 
energy ready-made though elastic canals. It can be con- 
ceived (although it can hardly be imagined) that energy 
might be saved up, and then expended on \'arying lines 
running across a matter not yet solidified. Every es- 
sential of life would still be there, since there would still 
be slow accumulation of energy and sudden release. There 
would hardly be more difference between this vitality, 
vague and formless, and the definite vitahty we know, 
than there is, in our psychical life, between the state of 
dream and the state of waking. Such may have been the 
condition of Ufe in our nebula before the condensation ai 
matter was complete, if it be true that life springs for 
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at the very moment when, as the effect of an inverse move- 
ment, the nebular matter appears. 

It is therefore conceivable that life might have assumed 
a totally different outward appearance and designed forms 
very different from those we know. With another chemical 
substratum, in other physical conditions, the impulsion 
would have remained the same, but it would have split 
up very differently in course of progress; and the whole 
would have traveled another road — whether shorter or 
longer who can tell? In any case, in the entire series of 
living beings no terra would have been what it now is. 
Now, was it necessary that there should be a series, or 
terms? Why should not the unique impetus have been 
impressed on a unique body, which might have gone on 
evolving? 

This question arises, no doubt, from the comparison 
of life to an impetus. And it must be compared to an 
impetus, because no image borrowed from the physical 
world can give more nearly the idea of it. But it is oidy 
an image. In reality, life is of th e_p3YchQLQEicfll_Qrdgr, 
and it is of t,he_^ pnrp of th f pRyphir^al t<^ flpf"ld ft 
confused plurality of interp fnt^f ra ting tprm f<. In space, 
and in space only, is distinct multiplicity possible; a point 
IB absolutely external to another point. But pure and 
empty unity, also, is met with only in space; it is that 
of a mathematical point. Abstract unity and abstract 
multiplicity are determinations of space or categories of 
the understanding, whichever we will, spatiahty and in- 
tellectuality being molded on each other. But what is of 
psychical nature cannot entirely correspond with space, 
nor enter perfectly into the categories of the understanding, 
la my own person, at a given moment, one or manifold? 
If I declare it one, inner voices arise and protest — those 
the sensations, feelings, ideas, among which my in- 
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dividuality is distributed. But, if I make it distinctly 
manifold, my consciousness rebels quite as strongly; it 
affirms that my sensations, my feelings, my thoughts 
are abstractions which I effect on myself, and that each 
of my states implies all the others. I am then (we must 
adopt the language of the understanding, since only 
the understanding has a language) ajmitjthat is multiple 
and a multi plicity that is one ;' but unityand multiplicity 
are only views of my personality taken by an understand- 
ulg"thatTltrect'sTtg categDD££ afiiieT I enter nGither_jpto 
one nor into the other nor into both at once, although 
6bttr,"Tmitedj-^HWr'-give'ff-fslr iinitation_pl the mutual 
inteipenetration and continuity_,that I_find at the base of 
my own "self. Such is_m y in ner lire,_and_auciLaSoT8 life 
in gehefar." "While, in its contact with matter, life is 
comparable to an impulsion or an impetus, regarded in 
itself it is an immensity of potentiality, s mutual encroach- 
ment of thousands and thousands of tendencies which 
nevertheless are "thousands and thousands" only when 
once regarded as outside of each other, that is, when 
spatiaUzed. Contact with matter is what determines 
this dissociation. Matter divides actually what was but 
I potentially manifold; and, in this sense, individuation 
I is in part the work of matter, in part the result of Ufe'a 
] on-n inclination. Thus, a poetic sentiment, which bursts 
into distinct verses, lines and words, may be s^d to have 
already contained this multiplicity of individuated ele- 
ments, and yet, in fact, it is the materiality of language 
that creates it. 

But through the words, Unes and verses runs the ^mple 
inspiration which is the whole poem . So, among the 

 We have dwelt on this point in sn article entitled " IntroduotioD 
k 1b m^taphjwque" (Acittc de mttapkytiiiMe el de monU. Januaiy, 1008, 
pp. 1-25). 
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dissociated individuals, one life goes on moving: every- 
where the tendency to individualize is opposed and at 
the same time completed by an antagonistic and com- 
plementary tendency to associate, as if the manifold 
unity of life, drawn in the direction of multiplicity, made 
so much the more effort to withdraw itself on to itself. 
A part is no sooner detached than it tends to reunite 
itself, if not to all the rest, at least to what is nearest 
to it. Hence, throughout the whole realm of life, a balanc - 
ing_bc;t w^n individuation and association . Individuals 
join together into a society; but the society, as soon as 
formed, tends to melt the associated individuals into a new 
organism, so as to become itself an individual, able in 
its turn to be part and parcel of a new association. At the 
lowest degree of the scale of organisms we already find 
veritable associations, microbial colonics, and in these 
associations, according to a recent work, a tendency to 
individuate by the constitution of a nucleus.' The same 
tendency is met with again at a higher stage, in the proto- 
phytes, which, once having quitted the parent cell by way of 
division, remain united to each other by the gelatinous 
substance that surrounds them — also in those protozoa 
which begin by mingling their pseudopodia and end by 
welding themselves together. The "colonial" theory 
of the genesis of higher organisms is well known. The 
protozoa, consisting of one single cell, are supposed to 
have formed, by assemblage, aggregates which, relating 
themselves together in their turn, have given rise to 
aggregates of aggregates; so organisms more and more 
complicated, and also mor e and more diffe rentiated, 
are bortT 61 tUfe associa tion of oi^ 
entiated ; 

• Cf. K paper written (in Ruasi&n) by Serkovild. and reviewed in Uie 
Annit biohgiqui. 1H»8, p. 317. 
i£d. Furrier, Lei CoWme* mimiat*, Puis, 1S07 (Sod edition). 
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theory is open to grave objections: more and more the 
idea seems to be gaining ground, that polyzoism is At 
exceptional and abnormal fact.' But it is none the less 
true that things happen as if every higher organism was 
born of an association of cells that have subdivided the 
worlt between theoi. Very probably it is not the cells 
that have made the ind i vid uaT"^' "means ol jassociat ion ; 
it is rather the individual that has made the cells by mea^ 
of dissociati on.  Bui, this itself reveals to us, m the genesis 
of the individual, a haunting of the social form, as if the 
individual could develop only on the condition that its sub- 
stance should be split up into elements having themselves 
an appearance of individuahty and united among them- 
selves by an appearance of sociality. There are numerous 
cases in which nature seems to hesitate between the two 
forms, and to ask herself if she shall make a society or an 
individual. The slightest push is enough, then, to make 
the balance weigh on one side or the other. If we take 
an infusorian sufficiently large, such as the Stentor, and 
cut it into two halves each containing a part of the nu- 
cleus, each of the two halves will generate an independent 
Stentor; but if we divide it incompletely, so that a pro- 
toplasmic communication is left between the two halves, 
we shall see them execute, each from its side, correspond- 
ing movements: so that in this case it is enough that a 
thread should be maintained or cut in order that life 
should affect the social or the individual form. Thus, 
in rudimentary organisms consisting of a single cell, we 
already find that the apparent individuality of the whole 

> Delage, L'HtridiU, 2nd edition, Paria, 1903, p. 97. Cf . by the wma 
Author," La Conoeption polyzotque dee 4trea" (Revut seientifique, tS96, 
pp. 641-653). 

 This IB tiie theoTT maintained by Kunatler, Dglffgn, pB dgwigl ^. LobW, 
etc. Ita development, with bibliographical references, wiL be found in 
the work of Busquet, Les ilrea vivanii, Paris, 1S&9. 
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I the composition of an jmdefined number of potential 
individualities potentially associated. But, from top to 
bottom of the series of living beings, the same law is mani- 
fested. And it is this that we express when we say that 
unity and multiplicity are categori e s of inert JRattfir, 
th at the vital impet us is neither pur e un ity nor pure 
miiltiplinty, and that if the matter to whic h it co mmuni- 
cates itself co iiipel3 it tn_rTi(K«p ""p "f thfl tw*?i_ijjjj^p 
will ne ver be detiniti v e: it will It'jtp from onp_tn the Other 
iq^efin itcly ^ The evolution of life in the double direction 
of individuality and association has therefore nothing 
accidental about it; it is due to the very nature of life. , 

Essential also is the progress to r eflextion. If.our analysis / 
is correct Jt Is consciousness, or rather supra-consciousness, \J 
that'Ts at the origin of life. Consciousness, or supra^ 
TnnBcinnsrii^^ h the niii p p iQr__the r ock et jyhMe_e3rtLn- 
guished fragmen ts fall back Hf nmti7i^rj consciousness, 
again, is the na me for that whic h subsists of^he rocket 
itself,, passing through the fragments and lighting them 
up into organisms. But this consciousness, which is a 

•ruv^__^ _£TPnti/m.^ jp ^niif mmy j^^ff^, \,(\ \iiv\\ nnly yhfTP 

jjpiuian. in pnntj^jlp It Ues dormant when life is con- 
demned to automatism; it wakens as soon as the possi- 
bility of a choice is restored. That is why, in organisms 
unprovided with a nervous system, it varies according 
to the power of locomotion and of deformation of which 
the organism disposes. And in animals with a nervous 
syatem, it is proportional to the complexity of the switch- 
board on which the paths called sensory and the paths 
called motor intersect — that is, of the brain. How must 
this solidarity between the organism and consciousness 
be understood? 
We will not dwell here on a point that we have dealt 
Mritb in former works. Let us merely recall that a theoty 
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sucb as that according to which consciousness is attached 
to certain neurons, and is thrown off from their work hke 
a phosphorescence, may be accepted by the scientist for the 
detail of analysis; it is a convenient mode of expression. 
But it is nothing else. In reality, a Uving bang is a centre 
of action. It represents a certain sum of contingency 
entering mto the world, that is to say, a certain quantity 
of possible action — a quantity variable with individuals 
and especially with species. The nervous system of 
an animal marks out the flexible lines on which its action 
will run {although the potential energy is accumulated 
in the muscles rather than in the nervous system itselO; 
its nervous centres indicate, by their development and their 
configuration, the more or less extended choice it will 
have among more or less numerous and complicated 
actions. Now, since the awakening of consciousness in a 
living creature is the more complete, the greater the 
latitude of choice allowed to it and the larger the amount 
of action bestowed upon it, it is clear that the_dgvfilcjiiiifint 
of consciouane ss will appear to be dependent on that of 
t Be nervous centres. Un the other hand, every state of 
consciousness being, m one aspect of it, a question put 
to the motor activity and even the beginning of a reply, 
there is no psychical event that does not imply the entry 
into play of the cortical mechanisms. Everything seems, 
therefore, to happen as if consciousness sprang from the 
brain, and as if the detail of conscious activity were mod- 
eled on that of the cerebral activity. In reality, conscioua ' 
nesa does not sprin g from the brain; but bra in andcon- 
sciou sn^r correspond because equally they measure, th e 
one^by the complexity of its structure and the other b y 
the intensi ty yf its awareness, the quantity of c hoice that 

^eTiv ing bfi^fi h'tf a* '^^ '^'>'p■ ^ ^. 

It is precisely because a cerebral state expresses simply 




THE MEANING OF EVOLUTION 263 

what there is of nascent action in the corresponding 
psychical state, that the psychical state tells us more 
than the cerebral state. The consciousness of a Uving 
being, as we have tried to prove elsewhere, is inseparable 
from its brain in the sense in which a sharp knife is in- 
separable from its edge: the brain is the sharp edge. by 
which cODSciousneBB c jjtgJUtP th e c om pa ct tisane ofeygpts, 
but the brain is no more coextenaive with_ corisctQugsfi88 
than the edge is with the knife, llius, from the fact that 
two brains, like that of the Eipe and that of the man, are 
very much alike, we cannot conclude that the correspond- 
ing consciousnesses are comparabic or commensurable. 

But the two brains may perhaps be less alike than 
we suppose. How can we help being struck by the fact 
that, while man is capable of learning any sort of exer- 
cise, of constructing any sort of object, in short of ac- 
quiring any kind of motor habit whatsoever, the facu lty 
of combining ne w movement 3_b_8trij:tl y timitpH in th a 
best-endowed animal, ev en _jn_ the ape^ The cerebral 
characteristic of man is there. The human brain is 
made, Hke every brain, to set up motor mechanisms 
and to enable us to choose among them, at any instant, 
the one we shall put in motion by the pull of a trigger. 
But it differs from other brains in this, that the number 
of mechanisms it can set up, and consequently the choice 
that it gives as to which among them shall be released, 
is unlimited. Now, from the Um ited to the unlimited 
there is all the~di3tance between the closed and the open . 
I tjs^ota difference of degree, but of kipd . 

Radical therefore, also, is the difference between ani- 
mal consciousness, even the most intelligent, and human 
consciousness. For consciousness corresponds exactly to 
the livi ng being's pow er of ch oice; it is coextensive w ith 
tee fringe of possible action that surrounds the real action: 
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consciousness is synonymous with invention and wiU ^ 
freedom. Now, in the animal, invention is never any- 
thing but a variation on the theme of routine. Shut up 
in the habits of the species, it succeeds, no doubt, in en- 
larging them by its individual initiative; but it escapes 
automatism only for an instant, for just the time to create 
a new automatism. The gates of its prison close as soon 
as they are opened ; by pulhng at its chain it succeeds only 
in stretching it. With man, coni^c iousness bre aks th^ 
chain . In man, and in man alo ne, it sets itself free. The 
wEoiehistory of life until man has been that of the effort ot 
consciousness to raise matter, and of the more or less com- 
plete overwhelming of consciousness by the matter which 
has fallen back on it. The enterprise was paradoxical, 
if, indeed, we may speak here otherwise than by metaphor 
of enterprise and of effort. It was to create with matter, 
which is necessity itself, an instrument of freedom, to 
make a machine which should triumph over mechanism, 
and to use the determinism of nature to pass through 
the meshes of the net which this very determinism had 
spread. But, ev erywhere except i n man, consciousafflB 
has let itsel f be caught" b t he net whose m e^es i t trie d 
to~pa^ TErough : it has r e mained the captive of th e 
mechanisms itTiaa set up . Automatism, which it tries 
to draw in the direction of freedom, winds about it and 
drags it down. It has not the power to escape, because 
the energy it has provided for acts is almost all employed 
in maintaining the infinitely subtle and essentially unstable 
equilibrium into which it has brought matter. Bu t, man 
not only maintair g his machine, he succeeds in using it as 
£e pieaaes. Doubtless he owes this to the supe ri ority of 
'■ jSajhtiijii which enables him to build an unlimited number 
of motor mechanisms, to oppose new habits to the old 
ones unceasingly, and, by dividing automatism against 
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furnishes consciousness with an immaterial body in which 
to incarnate itseif and thus exempts it from dwelling 
exclusively on material bodies, whose (lux would soon 
drag it along and finally swallow it up. He owes it to 
aocial life, which stores and preserves efforts as language *' 
stores thought, fixes thereby a mean level to which in- 
dividuals must raise themselves at the outset, and by this 
initial stimulation prevents the average man from slum- 
bering and drives the superior man to mount still higher. 
But our brain, our society, and our language are only the 
external and various signs of one and the same internal 
BUperiority. They teU, each after its manner, the unique, 
exceptional success which life has won at a given moment 
of its evolution. They express the difference of kind, 
and not only of degree, which separates man from the rest 
<rf the animal world. They let us guess that, while at the 
«id of the vast spring-board from which life has taken its 
leap, all the others have stepped down, finding the cord 
stretched too high, man alone has cleared the obstacle. 

It is in this quite special sense that man is the "terra" 
and^e^|mJ'|_orjevflri3Syi- "Eife, weliave said, transcends 
finality as it transcends the other categories. It is es- 
sentially a current sent through matter, drawing from it 
what it can. There has not, therefore, properly speaking, 
been any project or plan. On the other hand, it is abun- 
dantly evident that the rest of nature is not for the sake of 
man : we str ug gl e iTke t he other specT es^eJiav e stru ggle ^ 
agamst other species. . Moreover, if the evolution of life 
had encountered other accidents in its course, if, thereby, 
the current of life had been otherwise di\ided, we should 
have been, physically and morally, far different from what 
we are. For these various reasons it would be wrong to 
humanity, such as we have it before our eyes, aa 
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pre-figured in the evolutionary movement. It cannot 
eve n be said to be the outcome of the whol e of evolution, 
for evolution has been accomplished on several diverge nt 
ImesTand whi le the human species is at the end of one of 
tbem, other lines have bee n follo wed with other specie s 
it their end . It is in a (juite different sense that we hold 
hu manity to be the g^und of e\vjlutio.n. 

From our point of view, life appears in its entirety 
as an immense wave which, starting from a centre, spreeuls 
outwanls, and which on almost the whole of its circum- 
ference Ls stopped and converted into oscillation: at one 
single point the obstacle has been forced, the impulsion 
has passed freely. It ia this freedom that the human 
form registers. E verywhere but in man, consciousop ae 
hag had to pn ntp tO_a .stand; _ in man lylnne \ \. hfl" *tP p*- "" 
its way. Man, then, continues the vital movement in- 
deBnitely, although he does not draw along with him all 
that life carries in itself. On other lines of evolution there 
have traveled other tendencies which life implied, and of 
which, since everything inteqienetrates, man has, doubt- 
less, kept something, but of which he has kept only very 
little. Itisasifa vague and formless being, whom toe may 
caU, as we wiU , man or superman, had sought to reuj ixe 
himself, and had succeeded o n ly by abandoning a part of 
htmaelj <mjh£wa]{. The l^s^ are represented by the rest 
of the animal woi ld, and even by the vegetable world, 
at least in what these have that is positive and aBove the 
accidents of evolution. 

From this point of view, the discordances of which 
nature offera us the spectacle are singularly weakened. 
The organized world as a whole becomes as the soil on 
which was to grow cither man himself or a being who 
morally must resemble him. The animals, however 
distant they may be from our species, however hostile 
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to it, have none the less been useful traveling companions, 
on whom consciousness has unloaded whatever encum- 
brances it was dragging along, and who have enabled it to 
rise, in man, to heights from which it sees an unlimited 
horizon open again before it. 

It is tru e that it has not only abandoned cumbersom e 
^baggage on the way; it has also ha d to give up va luable 
K Consciousness, m man, ia pre-eminently intellect. 
[t might have been, it ought, so it seems, to have been 
*lso intuition. Intuition and intellect represe nt two 
;opp06ite dir ections of the work of r.on sriou!^pp.stj : mtuition 
goes m the v ery direction of hfe , intellect goes in the m- 
direction, and thus f i nds itself natu rally in^accordance 
With the mnvpiTif-nf nf nmttpr A Complete and perfect 
humanity would be that in which these two forms of con- 
scious activity should attain their full development. And, 
between this humanity and ours, we may conceive any 
number of possible stages, corresponding to all the degrees 
imaginable of intelligence and of intuition. In this 
lies the part of contingency in the mental structure of 
four species. A different evolution might have led to 
"■ humanity either more intellectual still or more intuitive, 
In the hu manity o f which wc__are_ a part , intuition i3 ,Jn 
factTalmoet completely sac rific e d to intellect . It seems 
that to'conquer matter, and to reconquer its own self, 
consciousness has had to exhaust the best part of its power. 
This conquest, in the particular conditions in which it has 
been accomplished, has required that consciousness should 
adapt itself to the habits of matter and concentrate all 
its attention on them, in fact determine itself more espe- 
cially as intellect. Intuition is there, however, but vague 
Md above all . .discontinuous. It~i8 a lamp almost ex- 
tinguished, which only gUmmers now and then, for a few 
moments at most. But it glimmers wherever a vital 



I 



268 CREATIVE EVOLUTION [chap. 

J Dteregt is at jt ake. On our personality, on our liberty, 
on the place we occupy in the whole of nature, on our 
origin and perhaps also on our destiny, it throws a Ught 
feeble and vacillating, but which none the less pierces the 
darkness of the night in which the intellect leaves us. 

These fleeting intuitions, which light up their object 
only at distant intervals, philosophy ought to seize, first 
to sustain them, then to expand them and so unite them 
together. Theraorejt advances, in JbiaJS'Ork,_the_more 
will it perceive that i ntujti'?n i.'^ mind itunlf, ntui, in n rrrtftin 
sense, Ufeitself : the intellect h as been cut out of it^^a 
process r raembline that _which has generated matte r. 
T hus is revealed the unitv of the spiritu al life. We recog- 
nize it only when we place ourselves in intuition in order 
to go from intuition to the intellect, for from the intellect 
wp^hftll pcvPT p ^ afl to intiiition- " 

Philosophy i ntroduces us th us into the sp iritual life. 
And it shows us at the same time the relation of the life 
of the spirit to that of the body. The great error of the 
doctrines on the spirit has been the idea that by isolating 
the spiritual life from all the rest, by suspending it in space 
as high as possible above the earth, they were placing it 
beyond attack, as if they were not thereby simply exposing 
it to be taken as an effect of mirage! Certainly they are 
right to listen to conscience when conscience affirms human 
freedom; but the intellect is there, which says that the 
cause determines its effect, that like conditions like, that 
all is repeated and that all ia given. They are right to 
believe in the absolute reality of the person and in his 
independence toward matter; but science is there, which 
shows the interdependence of conscious life and cerebral 
activity. They are right to attribute to man a privil^ed 
place in nature, to hold that the distance is infinite be- 
tween the animal and man; butth e j iistorv of life ia ther e. 




which makes ua witness the ^ fj ^eaefiis of spc f'.ifa hy frradniJ 
transfo rmation, and seems thus to reint egr ate m a n in ani - 
mality. When a strong instinct assures the probability 
of personal survival, they are right not to close their ears 
to its voice; but if there exist "souls" capable of an in- 
dependent life, whence do they come? When, how and 
why do they enter into this body which we see arise, 
quite naturally, from a mixed cell derived from the bodies 
of its two parente? All these questions will remain un- 
answered, a philosophy of intuition will be a negation 
of science, will be sooner or later swept away by science, 
if it does not resolve to see the life of the body just where 
it really is, on the road that leads to the life of the spirit. 
But it will then no longer have to do with definite Uving 
beings. Life as a whole, from the initial impulsion that 
thrust it into the world, will appear as a wave which rises, 
and which is_pgposed by the descending movement of 
matter. On the greater part of its surface, at dififerent 
Heigbls, the current is converted by matter into a vortex. 
At one point alone it passes freely, dragging with it the 
obstacle which will weigh on its progress but will not stop 
it. At this point is humanity; it is our privileged^tuation. 
On the other hand, this~nsing wave is consciousness, 
and, like all consciousness, it includes potentialities with- 
out number which interpenetrate and to which con- 
sequently neither the category of unity nor that of multi- 
plicity is appropriate, made as they both are for inert 
matter. The matter that it bear? along with it, and in 
the interstices of which it inserts itself, alone can divide 
it into distinct individualities. On Sows the current, 
running through human generations, subdividing itself 
into individuals. This subdivision was vaguely indicated 
in it, but could not have been made clear without matter. 
[Thus souls an; continually being created, which, never- 
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thelesa, in a certain sense pre-existed. They are nothing 
else than the little rills into which the great river of life 
divides itself, flowing through the body of humanity. 
The movement of the stream is distinct from the river bed, 
althougl) it must adopt its winding course. Consciousness 
is distinct from the organism it animates, although it 
must undergo its vicissitudes. As the possible actions 
which a state of consciousness indicates are at every 
instant beginning to be carried out in the nervous centres, 
the brain underlies at every instant the motor indications 
of the state of consciousness; but the inte rdepepdency of 
co nsciousnesa and brain ia limited t o this; tje_d e8tiny 
of_con 3ciouBnes6 is not bound up on that account with the 
d estiny _jji__cerebra[_ matter . Hnally, consciousness iq. 
essenti aUy free; it is freedom .it self : but it cannot pass 
through matter without settling on it, without adapting 
itself to it: ^hi^s adaptation hi what we call inteUectuaUty ; 
and the intellect, turning itself back toward active, y iat 
is to say free, consciousnefis, naturally makes it enter into 
t fae conceptual forms into v/i\}c]i \\ is ftcc.ii.tt.om c<j to se e 
matter fi t. It will therefore always perceive freedom 
in the form of necessity; it will always neglect the part 
of novelty or of creation inherent in the free act; it will 
always substitute for action itself an imitation artificial, 
approximative, obtained by compounding the old with the 
old and the same with the same. Thus, to the eyes of a 
philosophy that attempts to reabsorb intellect in intuition, 
many difficulties vanish or become light. But such a 
doctrine does not only facilitate speculation; it gives us 
also more power to act and to live. For, with it, we feel 
ourselves no longer isolated in humanity, humanity no 
longer seems isolated in the nature that it dominates. 
As the smallest grain of dust is bound up with our entire 
■oUr system, drawn along with it in that undivided move- 
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ment of descent which is materiality itself, so all orgaDized 

beings, from the humblest to the highest, from the first 

origins of life to the time in which we are, and in all places 

as in all times, do but evidence a single impulsion, the 

inverse of the movement of matter, and in itself indivisible. 

A" *hf, liYi"r ^"''^ tngpt.hpr^ and nil yipid to t.hp -jk^^ 

trmiendn^ ia piiah. The animal takes its stand on the 

plant, man bestrides animality, and the whole of humanity, 

in space and in time, is one immense army galloping beside 

I and before and behind each of ub in an overwhelming 

I charge able to beat down every resistance and clear th*» 

I most formidable obstacles, perhaps even death. 



CHAPTER IV 

THE CINEMATOGHAPHICAL MECHANISM OP THOUGHT AND 
THE MECHANISTIC ILLUSION — A GLANCE AT THE 
HISTORY OF SY3TEM8I — REAL BECOMING AND FALSE 
EVOLUTIONISM. 



It remains for us to examine in themselves two theoretical 
illusions which we have frequently met with tiefore, but 
whose consequences rather than principle have hitherto 
concerned us. Such is the object of the present chapter. 
It will afford us the opportunity of remo%Hng certun 
objections, of clearing up certain misunderstandings, 
and, above all, of definmg more precisely, by contrasting 
it with others, a philosophy which sees in duration the very 
stuff of reaUty. 

Matteror_ mind. rea lity has app eared to ua as a per- 
petu al becomin g. I t makes itself or it u nmakes itself, 
but it is never something made. Such is the intuition 
Ihat we have ol iiund"wlien we draw aside the veil which is 
interposed between our consciousness and ourselves. 
This, also, is what our intellect and senses themselves 
would show us of matter, if they could obtain a direct 
and disinterested idea of it. But, preoccupied before 
everything with the necessities of action, the intellect, 

 The part of this chapter which treslii of the history o( syatcnu, par- 
ticularly or the Greek pbiloaoi^y, ia only the very succinct rfsumt of 
views that we developed at length, from tOOO to 1904, in our lectuna 
at the Ooll^ de France, eapecially in a course oo the Hittory ol OtM 
Idta of Time (1902-1903). We then ooropared the mechanism of cod- 
oeptu&l thought to that of the dnenutograph. We believe the ooai> 
parison will be useful here. 
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'fike the senses, is limited to taking, at intervals, views 
that are instantaneous and by that very fact immobile 
of the becoming of matter. CousL'iouaness, being in its 
turn formed on the intellect, sees clearly of the inner life 
wha t IS already made, an d onl y feels confusedly the making. 
Tfii^, we pluck out of duration those moments that interest 
us, and that we have gathered along its course. These 
alone we retain. Aad we are right in so doing, while 
action only is in question. But when, in speculating on |. 
t he nature of the real, we go on regarding it as ou r practt 
c al interest requires us to regard it. we becouie unable tO- 
permiv R the true fivnliition , t.hf ; r n( ii<-itl h pcitniing Of 
becoming we perceive only states, of duration only in- 
stants, and even when we speak of duration and of becom- 
ing, it is of another thing that we are thinking. Such is 
the most striking of the two illusions we wish to examine. 
It consists in supposing that we can think the unstable 
by means of the stable, the moving by means of the im- 
mobile. 

The other illusion is near akin to the first. It has the 
same origin, being also due to the fact that we import 
into speculation a procedure made for practice. All 
action aims at getting something that we feel the want of, 
or at creating something that does not yet exist. In this 
very special sense, it fills a void, and goes from the empty 
to the full, from an absence to a presence, from the unreal 
to the real. Now the unreality which is here in question 
is purely relative to the direction in which our attention 
is engaged, for we are immersed in realities and cannot 
pass out of them; only, if the present reality is not the 
one we are seeking, we speak of the absence of this sought- 
for reality wherever we find the presence of another. We 
thus express what we have as a function of what we want. 
Tliis is quite legitimate in the sphere of action. But, 
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whether we will or no, we keep to this way of Bjieaking, 
and also of thinking, when we speculate on the nature 
of things independently of the interest they have for 
U3. Thus arises the second of the two illusions. We 
propose to examine this first. It is due, like the other, 
to the static habits that our intellect contracts when it 
prepares our action on things. Just as we pass through 
the immobile to go to the moving, so we make use of 
the void in order to think the full. 

We have met with this illusion already in dealing with 
the fundamental problem of knowledge. The question, 
we then said, is to know why there is order, and not dis- 
order, in things. But the question haa meaning only if 
we suppose that disorder, understood as an absence of 
order, is possible, or imaginable, or conceivable. Now, 
it is only order that is real; but, as order can take two 
forms, and as the presence of the one may be said to consist 
in the absence of the other, we speak of disorder whenever 
we have before us that one of the two orders for which 
we are not looking. The idea of disorder is then entirely 
practical. It corresponds to the disappointment of a 
certain expectation, and it does not denote the absence 
of all order, but only the presence of that order which does 
not offer us actual interest. So that whenever we try to 
deny order completely, absolutely, we find that we are leap- 
ing from one kind of order to the other indefinitely, and 
that the supposed suppression of the one and the other 
implies the presence of the two. Indeed, if we go on, 
and persist in shutting our eyes to this movement of the 
mind and all it involves, we are no longer dealing with an 
idea; all that is left of disorder is a word. Thus the 
problem of knowledge is complicated, and possibly made 
insoluble, by the idea that order fills a void and that its 
actual presence is superposed on its virtual absence. We 
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"go from absence to presence, from the void to the full, in 
virtue of the fundamental illusion of our understanding. 
That is the error of which we noticed one consequence in 
our last chapter. As we then anticipated, we must come 
to close quarters with this error, and finally grapple with 
it. We must face it in itself, in the radically false con- 
ception which it implies of negation, of the void and of the 
nought.' 

Philosophers have paid little attention to the idea 
of the nought. And yet it is often the hidden spring, 
the invisible mover of philosophical thinking. From 
the first awakening of reflection, it is this that pushes 
to the fore, right under the eyes of consciousness, the 
torturing problems, the questions that we cannot gaze 
at without feeling giddy and bewildered, I have no 
sooner commenced to philosophize than I ask myself 
why I exist; and when I take account of the intimate 
connection in which I stand to the rest of the universe, 
the difficulty is only pushed back, for I want to know 
why the universe exists; and if I refer the universe to a 
Principle immanent or transcendent that supports it or 
creates it, my thought rests on this principle only a few 
moments, for the same problem recuis, this time in its 
full breadth and generality: Whence comes it, and how 
can it be understood, that anything exi.sts? Even here, in 
the present work, when matter has been defined as a kind 
of descent, this descent as the interruption of a rise, this 
rise itaelf as a growth, when finally a Principle of creation 
has been put at the base of things, the same question 
springs up: How — why does this principle exist rather 

, than nothing? 

Now, if I push these questions aside and go straight 

' The ftnatyais of the idea oS the nought whifh we give here (pp. 27fi- 
M) hM appeared beCore io the Rei-ue phUosophiqae (November 1906). 
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to what hides behind them, this is what I find: — Ezist- 
ence appears to me like a conquest over nought. I say 
to myself that tliere might be, that indeed there ought to 
be, nothing, and I then wonder that there is something. 
Or I represent all reahty extended on nothing as on a 
carpet: at first was nothing, and being has come by super- 
addition to it. Or, yet again, if something has always 
existed, nothing must always have Bcr\x'd as its substratum 
or receptacle, and is therefore eternally prior. A glasa 
may have always been full, but the liquid it contains never- 
theless fills a void. In the same way, being may have 
always been there, but the nought which is filled, and, as 
it were, stopped up by it, pre-exists for it none the less, if 
not in fact at least in right. In short, I cannot get rid of 
the idea that tlie full is an embroidery- on the canvas 
of the void, that being is superimposed on nothing, and 
that in the idea of "nothing" there is less than in that of 
"something." Hence all the mystery. 

It is necessary that this mystery should be cleared up. 
It is more especially necessary, if we put duration and 
free choice at the base of things. For the disdain of 
metaphysics for all reality that endures comes precisely 
from this, that it reaches being only by passing through 
"not-being," and that an existence which endures seems 
to it not strong enough to conquer non-existence and itself 
posit itself. It is for this reason especially that it is in- 
clined to endow true being with a logical, and not a psy- 
chological nor a physical existence. For the nature of a 
purely logical existence is such that it seems to be self- 
sufficient and to posit itself by the effect alone of the force 
immanent in truth. If I ask raj-self why bodies or minds 
exist rather than nothing, I find no answer; but that a 
logical principle, such as A = A, should have the power 
of creating itaelf, triumphing over the nought through- 
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out eternity, seems to me natiiral. A circle drawn with 
chalk 00 & blackboard is a thing which needs explanation: 
this entirely physical existence has not by itself where- 
with to vanquish non-existence. But the " logical essence" 
of the circle, that is to say, the possibility of drawing it 
according to a certain law — in short, its definition — is a 
thing which appears to me eternal: it has neither place 
nor date; for nowhere, at no moment, has the drawing 
of a circle begun to be possible. Suppose, then, that the 
principle on which all things rest, and which all things 
manifest possesses an existence of the same nature as that 
of the definition of the circle, or as that of the axiom 
A = A: the mystery of existence vanishes, for the being 
that is at the base of everything posits itself then in eternity, 
as logic itself does. True, it will cost us rather a heavy 
sacrifice: if the principle of all things exists after the 
manner of a logical axiom or of a mathematieal defini- 
tion, the things themselves must go forth from this principle 
like the applications of an axiom or the consequences of a 
definition, and there will no longer be place, either in the 
things nor in their principle, for efficient causality under- 
stood in the sense of a free choice. Such are precisely 
the conclusions of a doctrine like that of Spinoza, or even 
that of Leibniz, and such indeed has been their genesis. 

Now, if we could prove that the idea of the nought, 
in the sense in which we take it when we oppose it to 
that of existence, is a pseudo-idea, the problems that are 
raised around it would become pseudo-problems. The 
hypothesis of an absolute that acts freely, that in an 
eminent sense endures, would no longer raise up intel- 
lectual prejudices. The road would be cleared for a 
philosophy more nearly approaching intuition, and which 
would no longer ask the same sacrifices of common 
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Let us then see what we are thinking about when we 
speak of "Nothing." To ropi-esent "Nothing," we must 
either imagine it or conceive it. Let us examine what 
this image or this idea may be. First, the image. 

I ara going to close my eyes, stop my ears, extinguish 
one by one the sensations that come to me from the outer 
world. Now it is done; all my perceptions vanish, the 
material universe sinks into silence and the night. — I 
subsist, however, and cannot help myself subsisting. I 
am still there, with the organic sensations which come to 
me from the surface and from the interior of my body, 
with the recollections which my past perceptions have 
left behind them— nay, with the impression, most positive 
and full, of the void I have just made about me. How can 
I suppress all this? How eliminate myself? I can even, 
it may be, blot out and forget my recollections up to my 
immediate past; but at least I keep the coosciousuess 
of my present reduced to its extremest poverty, that is to 
eay, of the actual state of my body. I will try, however, 
to do away even with this consciousness itself. I will 
reduce more and more the sensations niy body sends in to 
me: now they are almost gone; now they are gone, they 
have disappeared in the night where all things else have 
already died away. But no! At the very instant that 
my consciousness is extinguished, another consciousness 
lights up— ^r rather, it was already alight: it had arisen 
the instant before, in order to witness the extinction of the 
first; for the first could disappear only for another and 
in the presence of another. I see myself annihilated only 
if I have already resuscitated myself by an act which ta 
positive, however involuntary and unconscious. So, do 
what I will, I am always perceiving sometliitig, either from 
without or from within. When I no longer know anything 
of external objects, it is because I have taken refuge ia 



r.) 



THE IDEA OF 'NOTHING' 



the consciousness that I have of myself. If I abolish this 
inner self, its very abolition becomes an object for an 
imaginary self which now perceives as an externa] object 
the self that is dying away. Be it external or internal, 
some object there always is that my imagination is repre- 
senting. My imagination, it is true, can go from one to 
the other, I can by turns imagine a nought of external 
perception or a nought of internal perception, but not both 
at once, for the absence of one consists, at bottom, in the 
exclusive presence of the other. But, from the fact that 
two relative noughts are imaginable in turn, we wrongly 
conclude that they are imaginable together: a conclusion 
the absurdity of which must be obvious, for we cannot 
imagine a nought without perceiving, at least confusedly, 
that we are imagining it, consequently that we are acting, 
that we are thinking, and therefore that something still 



The image, then, properly so called, of a suppression 
of everything is never formed by thought. The effort 
by which we strive to create this image simply ends in 
making us swing to and fro between the vision of an outer 
and that of an inner reality. In this coming and going 
of our mind between the without and the within, there is 
a point, at equal distance from both, in which it seems to 
us that we no longer perceive the one, and that we do not 
yet perceive the other: it is there that the image of 
"Nothing" is formed. In reality, we then perceive both, 
having reached the point where the two terms come to- 
gether, and the image of Nothing, so defined, is an image 
full of things, an image that includes at once that of the 
subject and that of the object and, besides, a perpetual 
leaping from one to the other and the refusal ever to come 
to rest finally on either. Evidently this is not the nothing 
(bat we can oppose to being, and put before or be- 
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neath being, for it already includes existence in general. 

But we shall be told that, if the representation of Noth- 
ing, visible or latent, enters into the reasonings of philoBO- 
phera, it ia not as an image, but as an idea. It may be 
agreed that we do not imagine the annihilation of every- 
thing, but it will be claimed that we can conceive it. We 
conceive a polygon with a thousand sides, said Descartes, 
although we do not see it in imagination: it is enough that 
we can clearly represent the possibility of constructing it. 
So with the idea of the annihilation of everything. Noth- 
ing simpler, it will be said, than the procedure by which 
we construct the idea of it. There is, in fact, not a sin(;Ie 
object of our experience that we cannot suppose annihilate<-l. 
Extend this annihilation of a first object to a second, 
then to a third, and so on as long as you please: the nought 
is the limit toward which the operation tends. And the 
nought so defined is the annihilation of everything. That 
is the theory. We need only consider it in this form to see 
the absurdity it involves. 

An idea constructed by the mind is an idea only if 
its pieces are capable of coexisting; it is reduced to a 
mere word if the elements that we bring together to com- 
pose it are driven away as fast as we assemble them. 
When I have defined the circle, I easily represent a black 
or a white circle, a circle in cardboard, iron, or braaa, a 
transparent or an opaque circle — but not a square circle, 
because the law of the generation of the circle excludes 
the possibiUty of defining this figure with straight lines. 
So my mind can represent any existing thing wiiatever 
as annihilated; — but if the aimihilation of an^lhing by 
the mind is an operation whose mechanism implies that it 
works on a part of the whole, and not on the whole itself, 
then the extension of such an operation to the totality 
of things becomes self-contradictory and absurd, and the 
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idea of &n annihilation of everything presents the aame 
character as that of a square circle: it is not an idea, it 
is only a word. So let us examine more closely the 
mechanism of the operation. 

In fact, the object suppressed is either external or 
internal: it is a thing or it is & state of consciousness. 
JjCt us consider the first case. I annihilate in thought 
an external object: in the place where it was, there is 
no longer anything. — No longer anything of that object, 
of course, but another object has taken its place: there is 
no absolute void in nature. But admit that an absolute 
void is possible : it is not of that void that I am thinking 
when I say tliat the object, once annihilated, leaves ita 
place unoccupied; for by the hypothesis it is a place, that 
is a void Hmited by precise outUnes, or, in other words, a 
kind of thing. The void of which I speak, therefore, is, at 
bottom, onJy the absence of some definite object, which 
was here at first, is now elsewhere and, in so far as it is no 
longer in its former place, leaves behind it, so to speak, the 
void of itself. A being unendowed with memory or 
prevision would not use the words "void" or "nought;" 
he would express only what is and what is perceived; 
now, what is, and what is perceived, is the presence of 
one thing or of another, never the absence of anything. 
There is absence only for a being capable of remem- 
bering and expecting. He remembered an object, and 
perhaps expected to encounter it again ; he finds another, 
and he expresses the disapjiointment of his exjwctation 
(an expectation sprung from recollection) by saying that 
he no longer finds anything, that he encounters "nothing." 
Even if he did not expect to encounter the object, it is a 
passible expectation of it, it is still the falsification of his 
eventual expectation that he expresses by saying that the 
»bjei-t is no longer where it was. What he pen^eives in 
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reality, what he will succeed in effectively thinking of, 
is the presence of the old object in a new place or that of a 
new object in the old place; the rest, all that is expressed 
negatively by such words as "nought" or the "void," is 
not 80 much thought as feeling, or, to spealc more exactly, 
it is the tinge that feeling gives to thought. The idea 
of annihilation or of partial nothingness is therefore 
formed here in the course of the substitution of one 
thing for another, whenever this substitution is thought 
by a mind that would prefer to lieep the old thing in 
the place of the new, or at least conceives this prefer- 
ence as possible. The idea implies on the subjective 
side a preference, on the objective side a substitution, 
and is nothing else but a combination of, or rather an 
interference between, this feeling of preference and this 
idea of substitution. 

Such is the mechanism of the operation by which our 
mind annihilates an object and succeeds in represent- 
ing in the external world a partial nought. Let ua now 
see how it represents it within itself. We find in our- 
selves phenomena that are produced, and not phenomena 
that are not produced. I experience a sensation or an 
emotion, I conceive an idea, I form a resolution: my 
consciousness perceives these facts, which are so many 
presences, and there is no moment in which facts of this 
kind are not present to me. I can, no doubt, interrupt 
by thought the course of my inner life; I may suppose 
that I sleep without dreaming or that I have ceased to 
exist; but at the very instant when I make this supposi- 
tion, I conceive myself, I imagine myself watching over my 
slumber or surviving my annihilation, and I give up pei^ 
ceiviog myself from within only by taking refuge in the 
perception of myself from without. That is to say that 
here again the full always succeeds the full, and that an 
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Entelligence that was only intelligence, that had neither 
nor desire, whose movement was governed by 
bbe movement of its object, could not even conceive an 
libeence or a void. The conception of a void arises 
when consciousness, lagging behind itself, remains 
ttached to the recollection of an old state when another 
tftte is already preseot. It is only a comparison be- 
ween what is and what could or ought to be, between 
; full and the full. In a word, whether it be a void of 
latter or a void of consciousness, the represerUaiion of 
! void is always a representation which is fidl and which 
resolves itself on analysis irUo two positive eiements: the idea, 
distinct or confused, of a substitution, and the feeling, ex- 
perienced or imagined, of a desire or a regret. 

It follows from this double analysis that the idea of 
the absolute nought, in the sense of the annihilation of 
everj-thing, is a self-destructive idea, a pseudo-idea, a 
mere word. If suppressing a thing consists in replacing 
it by another, if thinking the absence of one thing is 
only possible by the more or less explicit representation 
of the presence of some other thing, if, in short, anni- 
hilation signifies before anything else substitution, the 
idea of an "annihilation of everything" is as absurd as 
that of a square circle. The alwurdity is not obvious, 
because there exists no particular object that cannot be 
supposed annihilated; then, from the fact that there ia 
nothing to prevent each thing in turn being suppressed in 
thought, we conclude that it is possible to suppose them sup- 
pressed altogether. We do not see that suppressing each 
thing in turn consists precisely in replacing it in proportion 
and degree by another, aad therefore that the suppresaion 
of absolutely everything imphes a downright contradic- 
tion in terms, since the operation consists in destroy- 
ing the very condition that makes the operation possible. 
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But the illusion is tenacious. Though suppressiDg 
one thing consists in fact in substituting another for it, 
we do not conclude, we are unwilling to conclude, that 
the annihilation of a thing in thought implies the sub- 
stitution in thought of a new thing for the old. We 
agree that a thing itn always replaced by another thing, 
and even that our mind cannot think the disappearance 
of an object, external or internal, without thinking — 
under an indeterminate and confused form, it is true — 
that another object is substituted for it. But we add 
that the representation of a disappearance is that of a 
phenomenon that is produced in space or at least in time, 
that consequently it still implies the calling up of an 
image, and that it is precisely here that we have to free 
ourselves from the imagination in order to appeal to 
the pure understanding. "Let ua therefore no longer 
speak," it will be said, "of disappearance or annihilation; 
these are physical operations. Let us no longer repre- 
sent the object A as annihilated or absent. Let xis say 
simply that we think it "non-existent." To annihilate 
it is to act on it in time and perhaps also in space; it 
is to accept, consequently, the condition of spatial and 
temporal existence, to accept the universal connection 
that binds an object to all others, and prevents it from 
disappearing without being at the same time replaced. 
But we can free ourselves from these conditions; all 
that is necessary is that by an effort of abstraction we 
should call up the idea of the object A by itself, that 
we should agree first to consider it as existing, and then, 
by a stroke of the intellectual pen, blot out the clause. 
The object will then be, by our decree, non-existent." 

Very well, let us strike out the clause. We muat 
not suppose that our pen-stroke is self-sufficient — ^that 
^t can be isolated from the rest of things. We shall see 
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it carries with it, whether we will or no, all that we 
tried to abstract from. Let us compare together the two 
ideas — the object A supposed to exist, and the same 
object supposed "non-existent." 

The idea of the object A, supposed existent, is the 
representation pure and simple of the object A, for we 
cannot represent an object without attributing to it, 
by the very fact of representing it, a certain reality. Be- 
tween thinking an object and thinking it existent, there 
is absolutely no difference. Kant has put this point 
in clear light in his criticism of the ontological argument. 
Then, what is it to think the object A non-existent? To 
represent it non-existent cannot consist in withdrawing 
from the idea of the object A the idea of the attribute 
"existence," since, I repeat, the representation of the 
existence of the object is inseparable from the representation 
of the object, and indeed is one with it. To represent the 
object A non-existent can only consist, therefore, in adding 
something to the idea of this object: we add to it. in 
fact, the idea of an exclvsion of this particular object by 
actual reality in general. To think the object A as non- 
existent is first to think the object and consequently to 
think it existent; it is then to think that another reality, 
with which it is incompatible, supplants it. Only, it is 
useless to represent this latter reality explicitly; we are 
not concerned with what it is; it is enough for ua to know 
that it drives out the object A, which alone is of interest 
to us. That is why we think of the expulsion rather than 
of the cause which expels. But this cause is none the 
less present to the mind; it is there in the implicit state, 
that which expels being inseparable from the expulsion 
as the hand which drives the pen is inseparable from the 
pen-stroke. The act by which we declare an object 
therefore posits the exii^ence of the real in general. 
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In other words, to represent an object as unreal cannot 
consist in depriving it of every kind of existence, since the 
representation of an object is necessarily that of the object 
existing. Such an act consists simply in declaring that the 
existence attached by our mind to the object, and in- 
separable from its representation, ia an existence wholly 
ideal — that of a mere possible. But the " ideality" of an 
object, and the "simple posaibihty" of an object, have 
meaning only in relation to a reality that drives into the 
region of the ideal, or of the merely possible, the object 
which is incompatible with it. Suppose the stronger and 
more substantial existence annihilated: it is the attenuated 
and weaker existence of the merely possible that becomes 
the reality itself, and you will no longer be representing 
the object, then, as non-existent. In other words, and 
however strange our assertion may seem, there is more, 
end not less, in the idea of an object conceived as "not exist- 
ing" than in the idea of this same object conceived as "exist- 
ing"; for the idea of the object "not existing" is necesaarUy 
the idea of the object "existing" with, in addition, the reprt- 
sentalion of an exdusi^m of this object by the actual reality 
taken in block. 

But it will be claimed that our idea of the non-existent 
is not yet sufficiently cut loose from every imaginative 
element, that it is not negative enough. "No matter," 
we shall be told, "though the unreality of a thing consist 
in its exclusion by other things; we want to know nothing 
about that. Are we not free to direct our attention where 
we please and how we please? Well then, after h&xing 
called up the idea of an object, and thereby, if you will 
have it so, supposed it existent, we shall merely couple 
to our affirmation a ' not,' and that will be enough to make 
US think it non-existent. This is an operation entirely 
intellectual, independent of what happens outside the 



mind. So let us think of anything or let us think of the 
totality of things, and then write in the margin of our 
thought the 'not,' which prescribes the rejection of what it 
contains; we annihilate everything mentally by the 
mere fact of decreeing its annihilation. "^Here we have 
it! The very root of all the difficulties and errors with 
which we are confronted is to be found in the power ascribed 
here to negation. We represent negation as exactly 
symmetrical with affirmation. We imagine that negation, 
like affirmation, is self-sufficient. So that negation, hke 
affirmation, would have the power of creating ideas, with 
this sole difference that they would be negative ideas. 
By affirming one thing, and then another, and so on ad 
infinilum, I form the idea of "All;" so, by denying one 
thing and then other things, finally by denying All, I 
arrive at the idea of Nothing. — But it is just this assimila- 
tion which is arbitrary. We fail to see that while affirma- 
tion is a complete act of the mind, which can succeed in 
building up an idea, negation is but the half of an intel- 
lectual act, of which the other half is understood, or rather 
put off to an indefinite future. We fail to see that while 
affirmation is a purely intellectual act, there enters into 
negation an element which is not intellectual, and that it 
is precisely to the intrusion of this foreign element that 
negation owes its specific character. 

To begin with the second point, let us note that to 
deny always consults in setting aside a possible affirma^ 
tion.' Negation is only an attitude taken by the mind 
toward an eventual affirmation. When I say, "This 
table is black," I am speaking of the table; I have seen 

I Kant, Criiujue of Pure Rtaton. 2nd edition, p. 7S7; "From the point 
of view of our knowledge in general . . . tbe peculi&r funotioa of 
Degutive proposiCiomi is simply to prevent error." C(. SigwKrt, Lofiik, 

d edition, vol. i. pp. lao B. 
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it black, and my judgment expresses what I have seen. 
But if I say, "This table is not white," I surely do not 
express something I have perceived, for I have seen black, 
and not an absence of white. It is therefore, at bottom, 
not on the table itself that I bring this judgment to bear, 
but rather on the judgment that would declare the table 
white. I judge a judgment and not the table. The 
proposition, "This table is not white," implies that you 
might beheve it white, that you did believe it such, or that 
I was going to believe it such, I warn you or myself that 
this judgment is to be replaced by another (which, it is 
true, I leave undetermined). Thus, while affirmation 
bears directly on the thing, negation aims at the thing only 
indirectly, through an interposed affirmation. An affirma- 
tive proposition expresses a judgment on an object; a 
negative proposition expresses a judgment on a judgment. 
Negation, therefore, differs from affirmation properly so 
called in that it is an affirmoHon of the second degree: 
it a^ffirms something of an affirmation which itself affirmt 
something of an object. 

But it follows at once from this that negation is not 
the work of pure mind, I should say of a mind placed 
before objects and concerned with them alone. When 
we deny, we give a lesson to others, or it may be to our- 
selves. We take to task an interlocutor, real or possible, 
whom we find mistaken and whom we put on his guard. 
He was affirming something: we tell him he ought to 
affirm something else (though without specifying the 
affirmation which must be substituted). There is no 
longer then, simply, a person and an object; there is, 
in face of the object, a pierson speaking to a person, oppos- 
ing him and aiding him at the same time; there is a be- 
ginning of society. Negation aims at some one, and not 
only, like a purely intellectual operation, at some thing. 
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It is of a pedagogical and social nature. It sets straight 
or rather warns, the person warned and set straight being 
possibly, by a kind of doubUng, the very person that 



So much for the second point; now for the first. We 
said that negation is but the half of an intellectual act, 
of which the other half is left indeterminate. If I pro- 
nounce the negative proposition, "This table is not white," 
I mean that you ought to substitute for your judgment, 
"The table is white," another judgment. I give you an 
admonition, and the admonition refers to the neceaeity 
of a substitution. As to what you ought to substitute 
for your affirmation, I tell you nothing, it is true. This 
may be because I do not know the color of the table; 
but it is also, it is indeed even more, because the white 
color is that alone that interests us for the moment, so that I 
only need to tell you that some other color will have to be 
substituted for white, without having to say which. A 
negative judgment is therefore really one which indicates 
a need of substituting for an affirmative judgment another 
affirmative judgment, the nature of which, however, ia 
not specified, .sometimes because it is not known, more 
often because it fails to offer any actual interest, the 
attention bearing only on the substance of the first. 

Thus, whenever I add a "not" to an affirmation, when- 
ever I deny, I perform two very definite acts: (1) I interest 
myself in what one of my fellow-men affirms, or in what he 
was going to say, or in what might have been said by an- 
other Me, whom I anticipate: (2) I announce that some 
other affirmation, whose content I do not specify, will 
have to be substituted for the one I find before me. Now, 
ID neither of these two acts is there anything but affinna- 
tion. The sui generis character of negation is due to 
.Btverimposing the first of theiw acts upoo the seco&d. 
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It ia in vain, then, that we attribute to negation the power 
of creating ideas sui generis, symmetrical with those that 
affirmation creates, and directed in a contrary sense. No 
idea will come forth from negation, for it has no other 
content than that of the atfinnative judgment which it 
judges. 

To be more precise, let us consider an existential, in- 
stead of an attributive, judgment. If I say, "The object 
A does not exist," I mean by that, first, that we might 
believe that the object A exists: how, indeed, can we think 
of the object A without thinking it existing, and, once 
again, what difference can there be between the idea of 
the object A existing and the idea pure and simple of the 
object A? Therefore, merely by saying "The object A," 
I attribute to it some kind of existence, though it be that 
of a mere ■possible, that is to say, of a pure idea. And 
consequently, in the judgment "The object A is not," 
there is at first an affirmation such as "The object A has 
been," or "The object A will be," or, more generally, 
"The object A exists at least as a mere possible." Now, 
when I add the two words "is not," I can only mean that 
if we go further, if we erect the possible object into a real 
object, we shall be mistaken, and that the possible of which 
I am speaking is excluded from the actual reality as 
incompatible with it. Judgments that posit the non- 
existence of a thing are therefore judgments that fonnu- 
late a contrawt between the possible and the actual (that 
is, between two kinds of existence, one thought and the 
other found), where a person, real or imaginary, wrongly 
believes that a certain possible is realized. Instead of 
this possible, there ia a reality that differs from it and re- 
jects it: the negative judgment expresses this contrast, 
but it expresses the contrast in an intentionally incomplete 
form, because it is addressed to a person who is sup- 



rr.j THE IDEA OF 'NOTmNG' 291 

posed to be interested exclusively in the possible that is 
indicated, and is not concerned to know by what kind 
of reality the possible is replaced. The expression of 
the substitution is therefore bound to be cut short. In- 
stead of affirming that a second term is substituted for 
the first, the attention which was originally directed to 
the first term will be kept fixed upon it, and upon it alone. 
And, without going beyond the first, we shall implicitly 
affirm that a second term replaces it in saying that the 
first "is not." We shall thus judge a judgment instead 
of judging a thing. We shall warn others or warn our- 
selves of a possible error instead of supplying positive 
information. Suppress every intention of this kind, give 
knowledge back its exclusively scientific or philosophical 
character, suppose in other words that reality comes itself 
to inscribe itself on a mind that cares only for things and 
is not interested in persons: we shall affirm that such or 
such a thing is, we shall never affirm that a thing is not. 

How comes it, then, that affirmation and negation 
are so persistently put on the same level and endowed 
with an equal objectivity? How comes it that we have 
so much difficulty in recognizing that negation is sub- 
jective, artificially cut short, relative to the human mind 
and still more to the social life? The reason is, no doubt, 
that both negation and affirmation are expressed in propo- 
sitions, and that any proposition, being formed of words, 
which symbohze concepts, is something relative to social 
life and to the human intellect. Whether I say "The 
ground is damp" or "The ground is not damp," in both 
cases the terms "ground" and "damp" are concepts more 
or less artificially created by the mind of man — extracted, 
by his free initiative, from the continuity of experience. 
In both cases the concepts are represented by the same 
conventional words. Id both cases we can say indeed 
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that the proposition alms at a social aad pedagogical end, 
since the iirst would propagate a truth as the second would 
prevent an error. From this point of view, which is 
that of formal logic, to affirm and to deny are indeed 
two mutually symmetrical acts, of which the first estab- 
lishes a relation of agreement and the second a relation 
of disagreement between a subject and an attribute. 
But how do we fail to see that the symmetry is altogether 
external and the likeness superficial? Suppose language 
fallen into disuse, society dissolved, every intellectual 
initiative, every faculty of self-reflection and of self- 
judgment atrophied in man: the dampness of the ground 
will subsist none the less, capable of inscribing itself auto- 
matically in sensation and of sending a vague idea to the 
deadened intellect. The intellect will still affirm, in implicit 
terms. And consequently, neither distinct concepts, nor 
words, nor the desire of spreading the truth, nor that of 
bettering oneself, are of the very essence of the affirmation. 
But this passive intelligence, mechanically keeping step 
with experience, neither anticipating nor following the 
course of the real, would have no wish to deny. It could 
not receive an imprint of negation; for, once again, that 
which exists may come to be recorded, but the Don-ex> 
istence of the non-existing cannot. For such an intellect 
to reach the point of denying, it must awake from its torpor, 
formulate the disappointment of a real or possible expect- 
ation, correct an actual or possible error — in short, propose 
to teach others or to teach itself. 

It is rather difficult to perceive this in the example 
we have chosen, but the example is indeed the more in- 
structive and the argument the more cogent on that 
account. If dampness is able automatically to come and 
record itself, it is the same, it will be said, with non-damp- 
ness; for the dry as well as the damp can give imprenions 
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*io sense, which will transmit them, as more or less distinct 
ideas, to the intelligence. Id this sense the negation 
of dampnes.s b as objective a thing, as purely intellectual, 
as remote from every pedagogical intention, as affirmation, 
—But let us look at it more closely; we shall see that the 
negative proposition, "The ground is not damp," and the 
affinnative proposition, "The ground is dry," have en- 
tirely different contents. The second implies that we 
know the dry, that we have experienced the specific 
sensations, tactile or visual for example, that are at the 
base of this idea. The first retiuires nothing of the sort; 
it could equally well have been formulated by an intelligent 
fish, who had never perceived anything but the wet. It 
would be necessary, it is true, that this fish should have 
risen to the distinction between the real and the possible, 
and that he should care to anticipate the error of his 
fellow-fishes, who doubtless consider as alone possible 
the condition of wetness in which they actually live. Keep 
strictly to the terms of the proposition. "The ground is 
not damp," and you will find that it means two things: 
(1) that one might believe that the ground is damp, (2) 
that the dampness Is replaced in fact by a certain quality x. 
This quality is left indeterminate, either because we have 
no positive knowledge of it, or because it has no actual 
interest for the person to whom the negation is addressed. 
To deny, therefore, always consists in presenting in 
an abridged form a system of two affirmations; the one 
detenninate, which applies to a certain possible; the 
other indeterminate, referring to the unknown or in- 
different reality that supplants this possibility. The 
second affirmation is virtually contained in the judgment 
we apply to the first, a judgment which is negation it- 
self. And what gives negation its subjective character 
i precisely this, that in the disco\'ery of a replacement 
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it takes account only of the replaced, and is not con- 
cerned with what replaces. The replaced exists only 
as a conception of the mind. It is necessary, in order 
to continue to see it, and consequently in order to speak 
of it, to turn our back on the reality, which flows from the 
past to the present, advancing from behind. It is this 
that we do when we deny. We discover the change, 
or more generally the substitution, as a traveller would 
see the course of his carriage if he looked out behind, and 
only knew at each moment the point at which he had 
ceased to be; he could never determine bis actual position 
except by relation to that which he had just quitted, in- 
stead of grasping it in itself. 

To sum up, for a mind which should follow purely 
and simply the thread of experience, there would be no 
void, no nought, even relative or partial, no possible 
negation. Such a mind would see facts succeed facts, 
states succeed states, things succeed things. What it 
would note at each moment would be things existing, 
states appearing, events happening. It would live in 
the actual, and, if it were capable of judging, it would 
never affirm anything except the existence of the present. 

Endow this mind with memory, and especially with 
the desire to dwell on the past; give it the faculty of 
dissociating and of distinguishing: it will no longer only 
note the present state of the passing reality; it will repre- 
sent the passing as a change, and therefore as a contrast 
between what has been and what is. And as there is no 
essential difference between a past that we remember 
and a past that we imagine, it will quickly rise to the idea 
of the " possible" in general. 

It will thus be shunted on to the siding of negation. 
And especially it will be at the point of representing 
a disappearance. But it will not yet have reached it. 
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To represent that a thing has disappeared, it is not enough 
to perceive a contrast between the past and the present; 
it is necessary besides to turn our back on the present, 
to dwell on the past, and to think the contrast of the past 
with the present in terms of the past only, without letting 
the present appear in it. 

The idea of annihilation is therefore not a pure idea; 
it implies that we regret the past or that we conceive it 
as regrettable, that we have some reason to linger over 
it. The idea arises when the phenomenon of substitition 
is cut in two by a mind which considers only the first half, 
because that alone interests it. Suppress all interest, 
all feeling, and there is nothing left but the reality that 
flows, together with the knowledge ever renewed that it 
impresses on us of its present state. 

From annihilation to negation, which ia a more general 
operation, there is now only a step. All that is necessary 
is to represent the contrast of what is, not only with what 
has been, but also with all that might have been. And 
we must express this contrast as a function of what might 
have been, and not of what is; we must afHrm the existence 
of the actual while looking only at the possible. The 
formula we thus obtain no longer expresses merely a 
disappointment of the individual; it is made to correct 
or guard against an error, which is rather supposed to be 
the error of another. In this sense, negation has a peda- 
gogical and social character. 

Now, once negation is formulated, it presents an aspect 
symmetrical with that of affirmation; if affirmation affirms 
an objective reality, it seems that negation must affirm 
a non-reality equally objective, and. so to say, equally 
real. In which we are both right and wrong: wrong, 
because negation cannot be objectified, in so far as it is 
negative; right, however, in that the negation of & thing 
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implies the latent affirmatioo of its replacement by some- 
thing else, which we systematically leave on one side. 
But the negative forni of negation benefits by the affirma- 
tion at the bottom of it. Bestriding the positive solid 
reality to which it is attached, this phantom objectifies 
itself. Thus is formed the idea of the void or of a partial 
nought, a thing being supposed to be replaced, not by 
another thing, but by a void which it leaves, that is, by 
the negation of itself. Now, as this operation works on 
anything whatever, wc suppose it performed on each thing 
in turn, and finally on all things in block. We thus obtain 
the idea of absolute Nothing. If now we analyze this idea 
of Nothing, we find that it is, at bottom, the idea of 
Everything, together with a movement of the mind that 
keeps jumping from one thing to another, refuses to stand 
still, and concentrates all its attention on this refusal by 
never determining its actual position except by relation 
to that which it has just left. It is therefore an idea 
eminently comprehensive and full, as full and compre- 
hensive as the idea of All, to which it is very closely akin. 

How then can the idea of Nought be opposed to that 
of All? Is it not plain that this is to oppose the full to 
the full, and that the question, "Why does something 
exist? " is consequently without meaning, a pseudo- 
problem raised about a pseudo-idea? Yet we must say 
once more why this phantom of a problem haunts the mind 
with such obstinacy. In vain do we show that in the 
idea of an " annihilation of the real" there is only the image 
of all realities expelling one another endlessly, in a circle; 
in vain do we add that the idea of non-existence is only 
that of the expulsion of an imponderable existence, or a 
''merely possible" existence, by a more substantial ex- 
istence which would then be the true reality: in vain do we 
find in the mii generis form of negation an element which 
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13 not intellecttial — negation being the judgment of a 
judgment, an admonition given to some one else or to 
oneself, so that it is absurd to attribute to negation the 
power of creating ideas of a new kind, viz. ideas without 
content;— in spite of ail, the conviction persists that before 
things, or at least under things, there is "Nothing." If 
we seek the reason of this fact, we shall find it precisely 
in the feeling, in the social and, so to speak, practical 
element, that gives its specific form to negation. The 
greatest philosophic difficulties arise, as we have said, 
from the fact that the forms of human action venture 
outside of their proper sphere. We are made in order 
to act as much as, and more than, in onier to think — 
or rather, when we follow the bent of our nature, it is in 
order to act that we think. It is therefore no wonder 
that the habits of action give their tone to thoee of thought, 
and that our mind always perceives things in the same 
border in which we are accustomed to picture them when we 

 propose to act on them. Now, it is unquestionable, as 
we remarked above, that every human action has its 
starting-fMjmt in a dissatisfaction, and thereby in a feeling 
of absence. We should not act if we did not set before 
ourselves an end, and we seek a thing only because we feel 
the lack of it. Our action proceeds thus from "nothing" 
to "something," and its very essence is to embroider 
"something" on the canvas of "nothing." The truth 
is that the "nothing" concerned here is the absence not 
so much of a thing as of a utility. If I bring a visitor 

 into a room that I have not yet furnished, I say to him 
kthat "there is nothing in it." Yet I know the room is 
' full of air; but, as we do not sit on air. the room truly 

contains nothing that at this moment, for the visitor 
and for myself, counts for anything. In a general way, 
human work consistB in creating utility; and, as long as 
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the work ia not done, there ia "nothing" — DOthing that we 
want. Our life is thus spent in Siting voids, which our 
intellect conceives under the influence, by no means 
intellectual, of desire and of regret, under the pressure of 
vital necessities; and if we mean by void an absence of 
utility and not of things, we may say, in thia quite relative 
sense, that we are constantly going from the void to the 
full: such is the direction which our action takes. Our 
speculation cannot help doing the same; and, naturally, 
it passes from the relative sense to the absolute sense, 
since it is exercised on things themselves and not on the 
utility they have for us. Thus is implanted in us the idea 
that reality fills a void, and that Nothing, conceived as 
^_ an absence of everything, pre-exists before all things in 

^H right, if not in fact. It is this illusion that we have tried 

^1 to remove by showing that the idea of Nothing, if we try 

^H to see in it that of an annihilation of all things, is self- 

^H destructive and reduced to a mere word ; and that if, on 

^H the contrary, it is truly an idea, then we find in it as much 

^H matter as in the idea of All. 

I 

 of 

H 

^H 
^H 

 



This long analysis has been necessary to show that 
sufficient reality is not necessarily a reolUy foreign 
to duration. If we pass (consciously or unconsciously) 
through the idea of the nought in order to reach tliat 
of being, the being to which we come is a logical or mathe- 
matical essence, therefore non-temporal. And, conse- 
quently, a static conception of the real is forced on us: 
everything appears given once for all, in eternity. But 
we must accustom ourselves to think being directly, 
without making a detour, without first appealing to 
the phantom of the nought which interposes itself be- 
tween it and us. We must strive to see in order to see, 
and no longer to sec in order to act. Then the Absolute 
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is revealed very near us and, in a certain measure, in us. 
It. is of psychological and not of mathematical nor logical 
essence. It Jives with us. Like us, but in certain aspects 
infinitely more concentrated and more gathered up in 
itself, it endures. 

But do we ever think true duration? Here agun 
a direct taking possession is necessary. It is no use 
trying to approach duration; we must install ourselves 
within it straight away. This is what the intellect gener- 
ally refuses to do, accustomed as it is to think the moving 
by means of the unmovable. 

The function of the intellect ia to preside over actions. 
Now, in action, it is the result that interests us; the means 
matter little provided the end is attained. Thence it 
comes that we are altogether bent on the end to be realized, 
generally trusting ourselves to it in order that the idea may 
become an act; and thence it comes also that only the goal 
where our activity will rest is pictured exphcitly to our 
mind : the movements constituting the action itself either 
elude our consciousness or reach it only confusedly. Let 
us consider a very simple act, like that of lifting the arm. 
Where should we be if we had to imagine beforehand 
all the elementary' contractions and tensions this act 
involves, or even to perceive them, one by one, as they 
are accomplished? But the mmd is carried immediately 
to the end, that is to say, to the schematic and simplified 
vision of the act supposed accomplished. Then, if no 
antagonistic idea neutralizes the effect of the first idea, 
the appropriate movements come of themselves to fill out 
the plan, drawn in some way by the void of its gaps. The 
intellect, then, only represents to the activity ends to 
attain, that is to say, points of rest. And, from one end 
attained to another end attained, from one rest to another 
rest, our activity is carried by a aeries of leaps, during 
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which our consciousness is turned away as much aa poseible 
from the movement going on, to regard only the anticipated 
image of the movement accompliahed. 

Now, in order that it may represent as unmovable 
the result of the act which is being accomplished, the 
ntellect must perceive, as also unmovable, the eurround- 
ngs in which this result is being framed. Our activity 

fitted into the material world. If matter appeared 
to us as a perpetual flowing, we should assign no termina- 
tion to any of our actions. We should feel each of them 
dissolve as fast as it was accomplished, and we should 
not anticipate an ever-fleeting future. In order that our 
activity may leap from an act to an ad, it is necessary 
that matter should pass from a staie to a stale, for it is ooly 
into a state of the material world that action oao fit ft 
result, so as to be accomplished. But is it thus that matter 
present.'* itself? 

A priori we may presume that our perception manages 
to apprehend matter with this bias. Sensory organs 
and motor organs are in fact coordinated with each other. 
Now, the first symbohze our faculty of perceiving, as the 
second our faculty of acting. The organism thas evidences, 
in a visible and tangible form, the perfect accord of per- 
ception and action. So if our activity always aima at a 
TesuU, into which it is momentarily fitted, our perception 
must retain of the material world, at every moment, only 
a slate in which it is provisionally placed. This is the most 
natural hyimthesis. And it is easy to see that experience 
confirms it. 

From our first glance at the world, before we even 
make our bodies in it, we distinguish qualitiea. Color 
succeeds to color, sound to sound, resistance to resist- 
ance, etc. Each of these qualities, talien separately, is & 
state that seems to persist as such, immovable until an- 



IT.] FORM AND BECOMING 301 

other replaces it. Yet each of these qualiticg resolves 
itself, on analysis, into an enormous number of elementary 
raoveraente. Whether we see in it vibrations or whether 
we represent it in any other way, one fact is certain, it 
is that every quality is change. In vain, moreover, shall 
we seek beneath the change the thing which changes: 
it is always provisionally, and in order to satisfy our 
imagination, that we attach the movement to a mobile. 
The mobile flies for ever before the pursuit of science, 
which is concerned with mobility alone. In the smallest 
discernible fraction of a second, in the almost instantaneous 
perception of a sensible quality, there may be trillions 
of oscillations which repeat themselves. The permanence 
of a sensible quality consists in this repetition of move- 
ments, as the persistence of life consists in a series of pal- 
pitation.';. The primal function of perception is precisely 
to grasp a series of elementary changes under the form of 
a quality or of a simple state, by a work of condensation. 
The greater the power of acting bestowed upon an animal 
species, the more numerous, probably, are the elementary 
changes that its faculty of perceiving concentrates into 
one of its instants. And the progress must be continuoiw, 
in nature, from the beings that vibrate almost in unison 
with the oscillations of the ether, up to those that embrace 
trillions of these oscillations in the shortest of their simple 
Ijerceptions. The first feel hardly anything but move- 
ments; the others perceive quality. The first are almost 
caught up in the running-gear of things; the others react, 
and the tension of their faculty of acting is probably pro- 
portional to the concentration of their faculty of per- 
ceiving. The progress goes on even in humanity itself. 
A man is so much the more a "man of action" as he can 
embrace in a glance a greater number of events: he who 
perceives successive events one by one will allow himself 
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to be led by them; he who grasps them as a whole will 
dominate them. In short, the qualities of matter are so 
many stable views that we take of its instability. 

Now, in the continuity of sensible qualities we mark 
off the boundaries of bodies. Each of these bodies really 
changes at every moment. In the first place, it resolves 
itself into a group of qualities, and every quality, as we said, 
consists of a succession of elementary movements. But, 
even if wc regard the quality as a stable state, the body 
is still unstable in that it changes qualities without ceasing. 
The body pre-eminently — that which we are most justified 
in isolating within the continuity of matter, because it 
constitutes a relatively closed system — is the living body; 
it is, moreover, for it that we cut out the others within 
the whole. Now, life is an evolution. We concentrate 
a period of this evolution in a stable view which we 
call a form, and, when the change has become considerable 
enough to overcome the fortunate inertia of our per- 
ception, we say that the body has changed its form. But 
in reality the body is changing form at every moment; 
or rather, there is no form, since form is immobile and the 
reaUty is movement. WTiat is real is the continual change 
of form: form is only a snapshot view of a transition. There- 
fore, here again, our perception manages to soUdify into 
discontinuous images the fluid continuity of the real, 
When the successive images do not differ from each other 
too much, we consider them all as the waxing and waning 
of a single mean image, or as the deformation of this image 
in different directions. And to this mean we really allude 
when we speak of the essence of a thing, or of the tUng 
itself. 

Fmally things, once constituted, show on the surfsce, 
by their changes of situation, the profound chaDgee that 
are being accomplished within the Whole. We say then 
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that they act on one another. This action appears to 
us, no doubt, in the form of movement. But from the 
mobility of the movement we turn away as much as we 
can; what interests us ia, as we said above, the unmovable 
plan of the movement rather than the movement itself. 
Is it a simple movement? We ask ourselves where it is 
going. It is by its direction, that is to say, by the position 
of its provisional end, that we represent it at every moment. 
Is it a complex movement? We would know above all 
what is going on, what the movement is doing — in other 
words, the result obtained or the presiding iTilention. 
Examine closely what is in your mind when you speak 
of an action in course of accomplishment. The idea of 
change is there, I am willing to grant, but it is hidden in 
the penumbra. In the full light is the motionless plan 
of the act supposed^ accomplished. It is by this, and by 
this only, that the complex act is distinguished and defined. 
We should be very much embarrassed if we had to imagine 
the movements inherent in the actions of eating, drinking, 
fighting, etc. It is enough for us to know, in a general 
and indefinite way, that all these acts are movements. 
Once that side of the matter has been settled, we simply 
Beek to represent the generoi jAan of each of these complex 
movements, that b to say the motionless design that under- 
lies them. Here again knowledge bears on a state rather 
than on a change. It is therefore the same with this third 
case as with the others. Whether the movement be 
qualitative or evolutionary or extensive, the mind manages 
to take stable views of the instabihty. And thence the 
mind derives, as we have just shown, three kinds of repre- 
sentations: (1) qualities, (2) forms of essences, (3) acts. 

To these three ways of aeeuig correspond three categories 
of words: adjectives, siAslantives, and verbs, which are the 
|irimoidial elements of language. Adjectives and sub- 
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staotives therefore symbolize sfotes. But the verb it- 
self, if we keep to the clear part of the idea it calls up, 
hardly expreaees aaytbing else. 

Now, if we try to characterize more precisely our natural 
attitude towards Becoming, this is what we find. Be- 
coming is infinitely varied. That which goes from yellow 
to green is not like that wliich goes from green to blue: 
they are different qu(ditalive movements. That which 
goes from Sower to fruit is not like that which goes from 
larva to nymph and from nymph to perfect insect: they 
are different evolutionary movements. The action of eat- 
ing or of drinking is not like the action of fighting: they are 
different extensive movements. And these three kinds 
of movement themselves — qualitative, evolutionary, ex- 
tensive — differ profoundly. The trick of our pereeption, 
like that of our intelligence, like that of our language, 
consists in extracting from these profoundly different 
becomings the single representation of becoming in general, 
undefined becoming, a mere abstraction which by itself 
says nothing and of which, indeed, it is very rarely that we 
think- To this idea, always the t^ame, and always obscure 
or unconscious, we then join, in each particular case, one or 
several clear images that represent staler and which serve 
to distinguish all becomings from each other, it is this 
composition of a specified and definite state with change 
general and undefined that we substitute for the specific 
change. An infinite multiplicity of beiromiugs variously 
colored, so to speak, passes before our eyes: we manage so 
that we see only differences of color, that Ls to say, differ- 
ences of state, beneath which there is supposed to flow, 
hidden from our view, a becoming always and everj'- 
where the same, invariably colorless. 
SuppODe we wish to portray on a screen a living picture, 
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8uch as the inarching past of a regiment. There is one 
way in which it miglit first occur to us to do it. That 
would be to cut out jointed figures representing the soldiers, 
to give to each of them the movement of marching, a 
movement varying from individual to individual although 
common to the human species, and to throw the whole 
on the screen. We should need to spend en this little 
game an enormous amount of work, and even then we 
should obtain but a verj- poor reault: how could it, at its 
best, reproduce the suppleness and variety of life? Now, 
there is another way of proceeding, more easy and at 
the same time more effective. It is to take a seiies of 
snapshots of the passing regiment and to throw these 
instantaneous views on the screen, so that they replace 
each other very rapidly. This is what the cinematograph 
does. With photographs, earh of which rei>resenta the 
regiment in a fixed attitude, it reconstitutes the mobility 
of the regiment marching. It is true that if we had to do 
with photographs alone, however much we might look at 
them, we should never sec them animated : with immobility 
set beside immobility, even endlessly, we could never make 
movement. In order that the pictures may be animated, 
there must be movement .'somewhere. The movement 
does indeed exist here; it is in the apparatus. It is be- 
cause the film of the cinematograph unrolls, bringing 
in turn the different photograpiis of the scene to continue 
each other, that each actor of the scene recovers his mobil- 
ity; he strings all his successive attitudes on the invisible 
movement of the film. The process then consiBts in ex- 
tracting from all the movements peculiar to all the figures 
an impersonal movement abstract and simple, movement 
in general, so to speak: we put this into the apparatus, and 
we reconstitute the individuality of each particular move- 
ment by combining this nameless movement with the per- 
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Bonal attitudes. Such is the contrivance of the cinemato- 
graph. And such is also that of our knowledge. Instead 
of attaching ourselves to the inner becoming of things, 
we place ourselves outside them in order to recompose 
their becoming artificially. We take snapshots, as it were, 
of the passing reality, and, as these are characteristic of 
the reality, we have only to string them on a, becoming, 
abstract, uniform and invisible, situated at the back of 
the apparatus of knowledge, in order to imitate what 
there is that is characteristic in this becoming itself. 
Perception, intellection, language so proceed in general. 
Whether we would think becoming, or express it, or 
even perceive it, we hardly do anything else than set 
going a kind of cinematograph inside us. We may there- 
fore sum up what we have been saying in the conclu^OD 
that the mechanism of our ordinary knowledge is of a cine- 
malograpkical hind. 

Of the altogether practical character of this operation 
there is no possible doubt. Each of our acts aims at a 
certain insertion of our will into the reality. There is, 
between our body and other bodies, an arrangement 
like that of the pieces of glass that compose a kaleido- 
scopic picture. Our activity goes from an arrangement 
to a re-arrangement, each time no doubt giving the kaleido- 
scope a new shake, but not interesting itself in the shake, 
and seeing only the new pictun'. Our knowledge of the 
operation of nature must be exa*:tly synmietrical, there- 
fore, with the interest we take in our own operation. In 
this sense we may say, if we are not abusing this kind of 
illustration, that the a.JiemxUogra'phical character of our 
knmoledge of ihings is due to the kaleidoscopic characttr 
of our adaplcUion to them. 

The cinematographical method is therefore the only 
prmctical method, since it consists in making tbe general 
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character of knowledge form itself on that of action, 
while expecting that the detail of each act should depend 
in ita turn on that of knowledge. In order that action 
may always be enlightened, intelligence must always be 
present in it; but intelligence, in order thus to accompany 
the progress of activity and ensure its direction, must 
begin by adopting its rhythm. Action is diacontinuous, 
like every pulsation of life; discontinuous, therefore, is 
knowledge. The mechanism of the faculty of knowing 
has been constructed on this plan. Essentially practical, 
can it be of use, such as it is, for speculation? Let us try 
with it to follow reality in its windings, and see what will 
happen. 

I take of the continuity of a particular becoming a 
series of views, which I connect together by "becoming 
in general." But of course I cannot stop there. What 
is not determinable is not representable; of "becoming 
in general" I have only a verbal knowledge. As the 
letter x designates a certain unknown quantity, what- 
ever it may be, so my "becoming in general," always 
the same, symbolizes here a certain transition of which 
I have taken some snapshots; of the transition itself 
it teaches me nothing. Let me then concentrate myself 
wholly on the transition, and, between any two snap- 
shots, endeavor to realize what is going on. As I apply 
the same method, I obtain the same result; a third view 
merely slips in between the two others. I may begin 
again as often as I will, I may set views alongside of views 
for ever, I shall obtain nothing else. The apphcation of 
the cinematographical method therefore leads to a perpet- 
ual recommencement, during which the mind, never able to 
satisfy itself and never finding where to rest, persuades 
itself, no doubt, that it imitates by its instabiUty the very 
movement of the real. But though, by straining itself 
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to the point of giddiness, it luay end by giving itself the 
illusion of mobility, Ma operation has not advanced it a 
step, aince it remains aa far an ever from its goal. In order 
to advance with the moving reality, you must replace 
yourself within it. Install yourself within change, and you 
will grasp at once both change itself and the successive 
states in which it might at any instant be immobiUzed. 
But with these successive states, perceived from without 
as real and no longer as potential immobilities, you will 
never reconstitute movement. Call them qualities, forms, 
positions, or intentions, as the case may be, multiply the 
number of them ag you will, let the interval between 
two consecutive states be infinitely small: before the 
intervening movement you will always experience the 
disappointment of the child who tries by clapping his 
hands together to crush the smoke. The movement 
shps through the inter\'ai, because every attempt to re- 
constitute change out of states implies the absurd propo- 
sition, that movement is made of immobilities. 

Philasophy perceived this as soon as it opened its eyes. 
The arguments of Zeno of Elea, although formulated with 
a very different intention, have no other meaning. 

Take the flying arrow. At every moment, says Zeno, 
it is motionless, for it cannot have time to move, that 
is, to occupy at least two successive positions, unlees at 
least two moments are allowed it. At a given moment, 
therefore, it is at rest at a given point. Motionless in 
each point of its course, it is motionless during all the time 
that it is moving. 

Yee, if we supjiose that the arrow can ever 6c in a point 
of its course. Yes again, if the arrow, which is moving, 
ever coincides with a position, which is motionless. But 
the arrow never is in any point of its course. The most 
we can say is that it might be there, in this sense, that it 
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passes there and might stop there. It is true that if it 
did stop there, it would be at rest there, and at this point 
it is no longer movement that we should have to do with. 
The truth is that if the arrow leaves the point A to fall 
down at the point B, its movement AB is as simple, as 
iodecomposable, in so far as it is movement, as the tension 
of the bow that shoots it. As the shrapnel, bursting before 
it falls to the ground, covers the explosive zone with an 
indivisible danger, so the arrow which goes from A to B 
displays with a single stroke, although over a certain extent 
of duration, its indivisible mobihty. Suppose an elastic 
stretched from A to B. could you divide its extension'.' 
The course of the arrow is this very extension; it is equally 
sirdple and equally undivided. It is a single and unique 
bound. You fix a point C in the interval passed, and say 
that at a certain moment the arrow was in C, If it had 
been there, it would have been stopped there, and you 
would no longer have had a flight from A to B, but two 
flights, one from A to C and the other from C to B, with an 
interval of rest. A single movement is entirely, by the 
hypothesis, a movement between two stops; if there are 
intermediate stops, it is no longer a single movement. 
At bottom, tlie illusion arises from this, that the movement, 
once effected, has laid along its course a motionless tra- 
jectory on which we can count as many immobilities as 
we will. From this we conclude that the movement, 
wkilst being effected, lays at each instant beneath it a position 
with which it coincides. We do not see that the trajectory 
is created in one stroke, although a certain time is re- 
quired for it; and that though we can divide at will the 
trajectory once created, we cannot divide its creation, 
which is an act in progress and not a thing. To suppose 
that the moving body is at a point of its course is to cut 
i course in two by a snip of the scissors at this point. 
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and to substitute two trajectories for the siugle trajectory 
which we were first considering. It is to distinguish 
two successive acts where, by the hypothesis, there is 
only one. In short, it ia to attribute to the course itself 
of the arrow everything that can be aaid of the interval 
that the arrow has traversed, that is to say, to admit 
a priori the absuniity that movement coincides with 
immobility. 

We shall not dwell here on the three other arguments 
of Zeno. We have examined them elsewhere. It is 
enough to point out that they all consist in applying the 
movement to the line traversed, and supposing that what 
is true of the line is true of the movement. The line, for 
example, may be divided into as many parts as we wish, 
of any length that we wish, and it is always the same line. 
From this we conclude that we have the right to suppose 
the movement articulated as we wish, and that it is always 
the same movement. We thus obtain a .series of absurdi- 
ties that all express the same fundamental absurdity. But 
the possibility of applying the movement to the line Ira- 
veraed exists only for an observer who keeping outside 
the movement and seeing at every instant the possibility 
of a stop, tries to reconstruct the real move n nt with these 
possible inimobilities. The absurdity vanishes as soon 
as we adopt by thought the continuity of the real move- 
ment, a continuity of which every one of us is conscious 
whenever he lifts an arm or advances a step. We feel 
then indeed that the line passed over between two stops is 
described with a single indivisible stroke, and that we seek 
in vain to practice on the movement, which traces the line, 
divisions corresponding, each to each, with the divisions 
arbitrarily chosen of the line once it has been traced. The 
line traversed by the moving body lends itself to any kind 
of division, because it has no internal organization. But 
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all movement is articulated inwardly. It is either an 
indivisible bound {which may occupy, nevertheless, a 
very long duration) or a series of indivisible bounds. 
Take the articulations of this movement into account, 
or give up speculating on its nature. 

When Achilles pursues the tortoise, each of his steps 
must be treated as indivisible, and so must each step of 
the tortoise. After a certain number of steps, Achilles 
wiU have overtaken the tortoise. There is nothing more 
simple. If you insist on dividing the two motions further, 
distinguish both on the one side and on the other, in the 
courae of Achilles and in that of the tortoise, the su6- 
tmiUiples of the steps of each of them; but respect the 
natural articulations of the two courses. As long as you 
respect them, no difficulty will arise, because you will 
follow the indications of experience. But Zeno's device 
is to reconstruct the movement of Achilles according to a 
law arbitrarily chosen. Achilles with a first step is sup- 
posed to arrive at the point where the tortoise was, with a 
second step at the point which it has moved to while he 
was making the Srst, and so on. In this case, Achilles 
would always have a new step to take. But obviously, 
to overtake the tortoise, he goes about it in quite another 
way. The movement considered by Zeno would only be 
the equivalent of the movement of Achillea if we could 
treat the movement as we treat the interval passed through, 
decomposable and recomposable at will, Once you sub- 
scribe to this first absurdity, all the others follow.' 

' That is, we do out oorwider the sopliism o( Zeno refuted by the Iftct 
that the geometrical prngression '>(l+7 + ;;i+ia+- ...etc.) — in 
nhich a designates the initiul distAnra between Ac^hlUeR and the tortoise, 
ftnd n the relation of their respective velocities — has a finite eiim if 
n is greater thnii 1. On this point we niuy refer In the argiunenla of 
F. Eiollin. wUicb we regard as uoacliuive (nee E%-eUin, Infini ct quantUl, 
SmnB. 1«nO, pp. !W-97; <-l. Revue pkiltMpkiqMf-. vol. xi,. 1881, pp. 564- 




CREATIVK EVOLUTION 



Nothing would be racier, now, than to extend Zeno's 
argument to qualitative becoming and to evolutionary 
becoming. We should find the same eontradictioDS 
in these. That the child can become a youth, ripen to 
maturity and decline to old age, we understand when we 
consider that vital evolution is here the reality itself. 
Infancy, adolescence, maturity, old age, are mere views 
of the mind, possible stops imagined by us, from without, 
along the continuity of a progress. On the contrary, let 
childhood, adolescence, maturity and old age be given as 
integral parts of the evolution, they become re<d slops, and 
we can no longer conceive how evolution is possible, for 
rests placed beside I'esls will never be equivalent to a 
movement. How, with what is made, can we reconsti- 
tute what is being made? How, for uistance, from child- 
hood once posited as a Iking, shaU we pass to adolescence, 
when, by the hypothesis, childhood only is given? If we 
look at it closely, we shall see that our habitual manner of 
speaking, which is fashioned after our habitual manner 
of thinking, leads us to actual logical deadlocks — dead- 
locks to which we allow ourselves to be led without anxiety, 
because we feel confusedly that we can always get out of 
them if we like: all that we have to do, in fact, is to give 
up the cinematograph ical habits of our intellect. When 
we say "The child becomes a man," let us take care not to 
fathom too deeply the literal meaning of the expression, 
or we shall find that, when we posit the subject "chUd," 
the attribute "man" does not yet apply to it, and thftt, 

fidS). Tlie truth is that mathenmlics, an we have tried hi abow in » 
former work, deals and citu deal only with lengths. It has tlierefore 
had (o »eek desicws. (irst. U> trem^rer t^ the mnveineiit, which is not » 
length, the ditiaibility of the line pawied nver. and then to reouncile 
with experience the idea (contr&ry to experience and full of sbiurdities) 
of B movement that is a length, that is, of a ntovemeDt plaetd uppn its 
trajectory and arbitrarily deoompoaable like it. 
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when we express the attribute "man," it applies no more 
to the subject " child." The reality, which is the tratisition 
from childhood to manhood, has slipped between our 
fingers. We have only the imaginary stops "child" and 
"man," and we are very near to saying that one of these 
stops is the other, just as the arrow of Zeno is, according 
to that philosopher, at all the points of the course. The 
truth ig that if language here were molded on reality, we 
should not say "The child becomes the man," but "There 
is becoming from the child to the man." In the first 
proposition, " becomes" is a verb of indeterminate meaning, 
intended to mask the absurdity into which we fall when we 
attribute the state "man" to the subject "child." It 
behaves in much the same way as the movement, always 
the same, of the cinematographical film, a movement 
hidden in the apparatus and whose function it is to super- 
pose the successive pictures on one another in order to 
imitate the movement of the real object. In the second 
proposition, "becoming" is a subject. It comes to the 
front. It is the reality itself; childhood and manhood 
are then only possible stops, mere views of the mind; 
we now have to do with the objective movement itself, 
and no longer with its cinematographical imitation. But 
the first manner of expression is alone conformable to 
our habits of language. We must, in order to adopt 
the second, escape from the cinematographical mechanism 
of thought. 

We must make complete abstraction of this mechan- 
ism, if we wish to get rid at one stroke of the theoretical 
absurdities that the question of movement raises. AH 
is obscure, all is contradictory when we try, with states, 
to build up a transition. The obscurity is cleared up, 
the contradiction vanishes, as soon as we place ourselves 
along the transition, in order to distinguish states in it 
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by m&king cross cuts therein in thought. The reason 
is that there is more in the transition than the series of 
states, that is to say, the possible cuts — more in the move- 
meat than the scries of positions, that is to say, the possible 
8topa. Only, the first way of looking at things is con- 
formable to the processes of the human mind; the second 
requires, on the contrary, that we reverse the bent of our 
intellectual habits. No wonder, then, if philosophy at first 
recoiled before such an effort. The Greeks trusted to nature, 
trusted the natural propensity of the mind, trusted language 
above all, in so far as it naturally externalizes thought. 
Rather than lay blame on the attitude of thought and 
language toward the couree of things, they preferred to 
pronounce the course of things itself to be wrong. 

Such, indeed, was the sentence passed by the philoeo- 
phers of the Eleatic school. And they passed it with- 
out any reservation whatever. As becoming shocks the 
habits of thought and fits ill into the molds of language, 
they declared it unreal. In spatial movement and in 
change in general they saw only pure illusion. Tlus con- 
clusion could be softened down without changing the 
premisses, by saying that the reality changes, but that it 
oughi not to change. Experience confronts us with be- 
coming: that is sensible reality. But the inteUiff3)le reality^ 
that which ought to be, is more real still, and that reality 
does not change. Beneath the qualitative becoming, 
beneath the evolutionary becoming, beneath the extensive 
becoming, the mind must seek that which defies change, 
the definable quality, the form or essence, the end. Such 
was the fundamental principle of the philosophy which 
developed throughout the classic age. the philosophy of 
Forms, or, to use a term more akin to the Greek, the philoeo- 
pby of Ideas. 

The word eido^. which wc translate here by " Idea," has, 
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in fact, this threefold meaning. It denotes (1) the quality, 
(2) the fonu or essence, (3) the end or deaign (in the sense 
of tTUention) of the act being perfonned, that is to say, Bt 
bottom, the desifpi (in the sense of dTawing) of the act sup- 
posed accomplished. These three aspects are those of the 
adjective, substantive and verb, and correspond to the three 
essential categories of language. After the explanations 
we have given above, we might, and perhai^s we ought to, 
translate ti8o» by "view" or rather by "moment." For 
tidox is the stable view taken of the instability of things: 
the quality, which is a moment of becoming ; the form, which 
is a moment of evolution; the essence, which is the mean 
form above and below which the other forms are arranged 
as alterations of the mean ; finally, the intention or mental 
design which presides over the action being accomplished, 
and which is nothing eli^c, we said, than the material design, 
traced out and contemplated beforehand, of the action 
accomplished. To reduce things to Ideas is therefore to 
resolve becoming into its principal moments, each of these 
being, moreover, by the hypothesis, screened from the laws 
of time and, as it were, plucked out of eternity. That is to 
say that we end in the philosophy of Ideas when we apply 
the cinematographical mechanism of the intellect to the 
analysis of the real. 

But, when we put immutable Ideas at the base of the 
moving reality, a whole physics, a whole cosmology, a whole 
theology foUows necessarily. We must insist on the point. 
Not that we mean to summarize in a few pages a philosophy 
so complex and so comprehensive as that of the Greeks. 
But, since we have described the cinematographical mech- 
anism of the intellect, it is important that we should show to 
what idea of reality the play of this mechanism leads. It 
is the very idea, we believe, that we find in the ancient 
philosophy. The main lines of the doctrine that was 
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developed from Plato to Plotinus, paseing through Aristotle 
(and even, in a certain measure, through the Stoics), have 
nothing acctdenta!, nothing contingent, nothing that murt 
be regarded as a philosojiher's fancy. They indicate the 
vision that a systematic intellect obtains of the universal 
becoming when regarding it by means of snapshots, taken 
at intervals, of its flowing. So that, even to-day, we shall 
philosophize in the manner of the Greeks, we shall re- 
discover, without needing to know them, such and such 
of their general conclusions, in the exact proportion that 
we trust in the cinematograpbical instinct of our thought. 

We said there is Tnore in a movement than in the suc- 
cessive positions attributed to the moving object, mart 
in a becoming than in the forms passed through in turn, 
more in the evolution of fonn than the forma assumed one 
after another. Philosophy can therefore derive terms of 
the second kind from those of the first, but not the first 
from the second: from the first terms speculation must 
take its start. But the intellect reverses the order of the 
two groups; and, on this point, ancient philosophy pro- 
ceeds as the intellect does. It installs itself in the im- 
mutable, it posits only Ideas. Yet becoming exists: it 
is a fact. How, then, having posited immutability alone, 
shall we make change come forth from it? Not by the 
addition of anything, for, by the hypothesis, there exists 
nothing positive outside Ideas. It must therefore be by a 
diminution. So at the base of ancient philosophy lies 
necessarily this postulate : that there is more in the motion- 
less than in the moving, and that we pass from immuta- 
bility to becoming by way of diminution or attenuation. 

It is therefore something negative, or zero at most, that 
must be added to Ideas to obtain change. In that consists 
the Platonic "non-being," the Aristotchan "matter" — a 
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metaphysical zero which, joined to the Idea, like the arith- 
metical zero to unity, multiplies it in space and time. By 
it the motionless and simple Idea is refracted into a move- 
ment spread out indefinitely. In right, there ought to be 
nothing but immutable Ideas, immutably fitted to each 
other. In fact, matter cornea to add to them its void, and 
thereby lets loose the universal becommg. It is an elusive 
nothing, that creeps between the Ideas and creates endless 
agitation, eternal disquiet, like a suspicion insinuated be- 
tween two loving hearts. Degrade the immutable Ideas: 
you obtain, by that alone, the perpetual flux of things. 
The Ideas or Fonns are the whole of intelligible reality, that 
is to say, of truth, in that they represent, all together, the 
theoretical equilibrium of Being. As to sensible reality, 
it is a perpetual oscillation from one side to the other of 
this point of equilibrium. 

Hence, throughout the whole philosophy of Ideas there 
is a certain conception of duration, as also of the relation 
of time to eternity. He who installs himself in becoming 
sees in duration the very life of things, the fundamental 
reality. The Forms, which the mind isolates and stores 
up in concepts, are then only snapshots of the changing 
reality. They are moments gathered along the course 
of time; and, just because we have cut the thread that 
binds them to time, they no longer endure. They tend to 
withdraw into their own definition, that is to say. into the 
artificial reconstruction and symbolical expression which 
is their intellectual equivalent. They enter into eternity, 
if you will; but what is eternal in them is just what is un- 
real. On the contrary, if we treat becoming by the cine- 
matographical method, the Forms are no longer snapshots 
taken of the change, they are its constitutive elements, they 
represent all that is positive in Becoming. Eternity no 
longer hovers over time, as an abstraction; it underliee 
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time, as a reality. Such is exactly, on this point, the atti- 
tude of the philosophy of Forms or Ideas. It establishes 
between eternity and time the same relation as between 
a piece of gold and the amal! change — change so small that 
pa>-ment goes on for ever without the debt being paid off. 
The debt could be paid at once with the piece of gold. It 
is this that Plato expresses in his magnificent language 
when he says that God, unable to make the world eternal, 
gave it Time, " a moving image of eternity."' 

Hence also arises a certain conception of extension, 
which is at the base of the philosophy of Ideas, although 
it has not been so explicitly brought out. Let us imagine 
a mind placed alonpide becoming, and adopting its move- 
ment. Each successive state, each quality, each form, in 
short, will be seen by it as a mere cut made by thou^t in 
the universal becoming. It will be found that form is 
essentiaUy extended, inseparable as it is from the cxtensity 
of the becoming which has materialized it in the course of 
its flow. Every form thus occupies space, as it occupies 
time. But the philosophy of Ideas follows the inveree 
direction. It starts from the Form; it sees in the Form the 
very essence of reality. It does not take Form as a snap- 
shot of becoming; it posits Forms in the eternal; of this 
motionless eternity, then, duration and becoming are sup- 
posed to be only the degradation. Form thus posited, in- 
dependent of time, is then no longer what is found in a 
perception; it is a cfmcept. And, as a reality of the con- 
ceptual order occupies no more of extension than it does of 
duration, the Forms must be stationed outside space as 
well as above time. Space and time have therefore neces- 
sarily, in ancient philosophy, the same origin and the same 
value. The same diminution of being is expressed both 
by extension In apace and detention in time. Both of these 
' Plato, Timaeat, 37 », 
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are but the distance between what is and what ought to be. 
From the standpoint of ancient philosophy, space and 
time can be nothing but the field that an incomplete reality, 
or rather a reality that has gone astray from itself, needs in 
order to run in quest of itseif. Only it must be admitted 
that the 6eld is created as the hunting progresses, and that 
the hunting in some way deposits the field beneath it. 
Move an imaginary pendulum, a mere mathematical point, 
from its position of equilibrium; a perpetual oscillation 
is started, along which points are placed next to points, 
and moments succeed moments. The space and time 
which thus arise have no more " positi^ity" than the move- 
ment itself. They represent the remoteness of the position 
artificially given to the pendulum from its normal position, 
what it lacks in order to regain its natural stability. Bring 
it back to its normal position: space, time and motion 
shrink to a mathematical point. Just so, human reason- 
ings are drawn out into an endless chain, but are at once 
swallowed up in the truth seised by intuition, for their 
extension in space and time is only the distance, so to speak, 
between thought and truth.' So of extension and duration 
in relation to pure Forms or Idea.s. The sensible forms are 
before us, ever about to recover their ideality, ever pre- 
vented by the matter they bear in them, that is to say, by 
their inner void, by the interval between what they are and 
what they ought to be. They arc for ever on the point 
of recovering themselves, for ever occupied in losing them- 
selves. An inflexible law condemn'? them, like the rock of 
Sisyphus, to fall Irnck when they are almost touching the 
summit, and this law, which has projected them into spfice 
and time, is nothing other than the very constancy of their 

' We hMvo tried to bring out vhat is true &nd wlut ia false in Uiia {de», 
an far as apatiality is concerned (see Clupter III.). It aeems to ua 
mUeaUy fkloe u regudi duration. 
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original insufficiency. The alternations of generation and 
decay, the evolutions ever beginning over and over again, 
the infinite repetition of the cycles of celestial spheres — 
this all represents merely a certain fundamental deficit, 
in which materiality consists. Fill up this deficit: at once 
you suppress space and time, that is to say, the endlessly 
renewed oscillations around a stable equilibrium always 
aimed at, never reached. Things re-enter into each other. 
What was extended in space is contracted into pure Form. 
And past, present, and future shrink into a single mometrt, 
which is eternity. 

This amounts to saying that physics is but logic spoiled. 
In this proposition the whole philosophy of Ideas is sum- 
marized. And in it also is the hidden principle of the 
philosophy that is innate in our understanding. If im- 
mutability is more than becoming, form is more thaa 
change, and it is by a veritable fall that the logical system 
of Ideas, rationally subordinated and coordinated among 
themselves, is scattered into a physical series of objects and 
events accidentally placed one after another. The genera- 
tive idea of a poem is developed in thousands of imaginations 
which are materialized in phrases that spread themselves 
out in words. And the more we descend from the motion- 
less idea, wound on itself, to the words that unwind it, 
the more room is left for contingency and choice. Other 
metaphors, expressed by other words, might have arisen; 
an image is called up by an image, a word by a word. All 
these words run now one after another, seeking in vjun, by 
themselves, to give back the simphcity of the generative 
idea. Our ear only hears the words: it therefore per- 
ceives only accidents. But our mind, by successive bounds, 
leaps from the words to the images, from the images to the 
original idea, and so gets back, from the perception of 
words — accidents called up by accidents— to the con- 
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ception of the Idea that posits its own being. So the 
philosopher proceeds, confronted with the univerae. Ex- 
perience makes to pass before his eyes phenomena which 
run, they also, one behind another in an accidental order 
determined by circumstances of time and place. This 
physical order — a degeneration of the logical order — is 
nothing else but the fall of the logical into space and time. 
But the philosopher, ascending again from the percept to 
the concept, sees condensed into the logical all the positive 
reality that the physical possesses. His intellect, doing 
away with the materiality that lessens being, grasps being 
itself in the immutable system of Ideas. Thus Science 
is obtained, which appears to us, complete and ready-made, 
as soon as we put back our intellect into its true place, 
correcting the deviation that separated it from the in- 
telligible. Science is not, then, a human construction. 
It is prior to our intellect, independent of it, veritably the 
generator of Things. 

And indeed, if we hold the Forms to be simply snapshota 
taken by the mind of the continuity of becoming, they must 
be relative to the mind that thinks them, they can have no 
independent existence. At most we might say that each 
of these Ideas is an ideal. But it ia in the opposite hypothe- 
sis that we are placing ourselves. Ideas must then exist by 
theraaelves. Ancient philosophy could not escape this 
conclusion. Plato formulated it, and in vain did Aristotle 
strive to avoid it. Since movement arises from the de- 
gradation of the immutable, there could be no movement, 
consequently no sensible world, if there were not, some- 
where, immutability realized. So, having begun by refus- 
ing to Ideas an independent existence, and finding himself 
nevertheless unable to deprive them of it, Aristotle pressed 
them into each other, rolled them up into a ball, and set 
above the physical world a Form that was thus found to b« 
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the Form of Forms, the Idea of Ideas, or, to use hia own 
words, the Thought of Thought. Such is the God of 
Aristotle — necessarily immutable and apart from what is 
happening in the world, since he is only the synthesis of 
all concepts in a single concept. It is true that no one 
of the manifold concepts could exist apart, such as it is in 
the divine unity: in vain should we look for the ideas of 
Plato within the God of Aristotle. But if only we im- 
agine the God of Aristotle in a sort of refraction of him- 
self, or simply inclining toward the world, at once the 
Platonic Ideas are seen to pour themselves out of him, 
as if they were involved in the unity of his essence: so rays 
stream out from the sun, which nevertheless did not contain 
them. It is probably this possAilily of an outpouring of 
Platonic Ideas from the Aristotelian God that is meant, 
in the philosophy of Aristotle, by the active intellect, the 
voitt that has been called Tronj-cexda — that is, by what is 
essential and yet unconscious in human intelligence. The 
vout nocrjTriidt ia Science entire, posited all at once, which 
the cooscious, discursive intellect is condemned to re- 
construct with difficulty, bit by bit. There is then with- 
in us, or rather behind us, a possible vision of God, as 
the Alexandrians said, a vision always virtual, never 
actually realized by the conscious intellect. In this in- 
tuition we should see God expand in Ideas. This it is 
that "does everything,"' playing in relation to the dis- 
cursive intellect, which moves in time, the same rflle as the 
motionless Mover himself plays in relation to the movement 
of the heavens and the course of things. 

There is, then, immanent in the philosophy of Ideas, 
a particular conception of causality, which it is important 

 Ariatotle, De anima, iSO a H Koltfftn' 6 piv TQioumt voOa r$iirtbTa 
fheaOoi, 6 dk rifi rtii/ra itoieh>, (Uf t^i* ti*, otov t6 <fiwi. xpOTcov fiip 
ttva Ka xb ^1 nocti ra Suvapst: Svta ^ptu/iaTa ivtpfiia ^fiaipma. 
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to bring into full light, because it is that which each of ua 
will reach when, in order to ascend to the origin of things, 
be follows to the end the natural movement of the intellect. 
True, the ancient philosophers never formulated it ex- 
^citly. They confined themselves to drawing the con- 
sequences of it, and, in general, they have marked but 
points of view of it rather than presented it itself. Some- 
times, indeed, they speak of an atlraciion, sometimes of an 
mpuhion exercised by the prime mover on the whole of the 
world. Both views are found in Aristotle, who shows us 
in the movement of the universe an aspiration of things 
toward the divine perfection, and consequently an ascent 
toward God, while he describes it elsewhere as the effect 
of a contact of God with the first sphere and as descending, 
consequently, from God to things. The Alexandrians, we 
think, do no more than follow this double indication when 
they speak of procession and conversion. Everything is 
derived from the firet principle, and everything aspires to 
return to it. But these two conceptions of the divine 
causality can only be identified together if we bring them, 
both the one and the other, back to a third, which we hold 
to be fimdamental, and which alone will enable us to under- 
stand, not only why, in what sense, things move in space 
and time, but also why there is space and time, why there 
is movement, why there are things. 

This conception, which more and more shows through 
the reaeoninp of the Greek philosophers as we go from 
Plato to Piotinus, we may formulate thus: The affi.rmaiion 
of a reality implies the simulianeous affirmoHon of all the 
degrees of reality inlermediale between it and nothing. The 
principle is evident in the case of number: we cannot 
afhrm the number 10 without thereby athrming the exis- 
tence of the number99. 8, 7 etc.— io short, of the whole 

interval between 10 and aero. But here our mind passes 
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naturally from the sphere of quantity to that of quality. 
It seems to us that, a certain perfection being given, the 
whole continuity of degradations is given also between this 
perfection, on the one hand, and the nought, on the other 
hand, that we think we conceive. Let us then posit the 
God of Aristotle, thought of thought — that is, thought 
making a circle, transforming itself from subject to object 
and from object to subject by an instantaueous, or rather 
an eternal, circular process: aa, on the other hand, the 
nought appears to posit itself, and as, the two extremities 
being given, the inten'al between them is equally given, 
it follows that all the descending degrees of being, from the 
divine perfection down to the "absolute nothing," are 
realiaed automatically, so to speak, when we have poeited 
God. 

Let us then run through this interval from top to bottom. 
First of all, the slightest diminution of the first principle 
will be enough to precipitate Being into space and time; 
but duration and extension, which represent this first 
diminution, will be as near as piossible to the divine inex- 
tension and eternity. We must therefore picture to our- 
selves this first degradation of the divine jjrinciple as a 
sphere turning on itself, imitating, by the perpetuity of its 
circular movement, the eternity of the circle of the divine 
thought; creating, moreover, its own place, and thereby 
place in general,' since it includes without being included 
and moves without stirring from the spot; creating also 
its own duration, and thereby duration in general, since ite 
movement is the measure of all motion." Then, by de- 

aim rojTOs. Pity- iv. 212 a 34 rft 5e nan iori /di/ tun Ktv^atzru f<m 
d'dis oZ. 0J1 /icu r^iO oXou, d/ja xbu xanau oo furtt^SMct. K&dia it 
Kivijatrcu, twv lapAav yap ofkot a iwtm. 

' De eatio, i. 279 a 12 oije jtfm/oa Iffriv €$ti> toO oiipeaw. Pky. vai 
251 b 27 o 2/>oi«« hoSm ti KtvriaiUit- 
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grees, we shall see the perfectioo decrease, more and more, 
down to our sublunary world, in which the cycle of birth, 
growth and decay imitates and mars the original circle for 
the last time. So understood, the causal relation between 
God and the world is seen as an attraction when regarded 
from below, as an impulsion or a contact when regarded 
from above, since the first heaven, with its circular move- 
ment, is an imitation of God and all imitation is the re- 
ception of a form. Therefore, we perceive God as efficient 
cause or as final cause, according to the point of view. 
And yet neither of these two relations is the ultimate 
causal relation. The true relation ia that which is found 
between the two members of an equation, when the first 
member is a single term and the second a sum of an end- 
less number of terms. It is, we may say, the relation of 
the gold-piece to the small change, if we suppose the change 
to offer itself automatically as soon as the gold piece is 
presented. Only thus can we understand why Aristotle 
has demonstrated the necessity of a first motionless mover, 
not by founding it on the assertion that the movement 
of things must have had a beginning, but, on the contrary, 
by affirming that this movement could not have begun and 
can never come to an end. If movement exists, or, in 
other words, if the small change is being counted, the gold- 
piece is to be found somewhere. And if the counting goes 
on for ever, having never begun, the single term that is 
eminently equivalent to it must be eternal. A perpetuity 
of mobility is possible only if it is backed by an eternity 
of immutability, which it unwinds in a chain without be- 
ginning or end. 

Such is the last word of the Greek philosophy. We have 
not attempted to reconstruct it a priori. It has manifold 
origins. It is connected by many invisible threads to 
the soul of ancient Greece. Vain, therefore, the effort 



326 



CREATIVE EVOLUTION 



to deduce it from a simple principle.' But if everything 
that lias come from poetry, religion, social life and a still 
rudimentary physics and biology be removed from it, if 
we take away all the light material that may have been 
used in the construction of the stately building, a solid 
framework remains, and this framework marks out the 
main lines of a metaphysic which is, we believe, the natural 
metaphysic of the human intellect. We come to a philoso- 
phy of this kind, indeed, whenever we follow to the end, 
the cinematographic a 1 tendency of perception and thought. 
Our perception and thought begin by substituting for the 
continuity of evolutionary change a series of unchangeable 
forms which are turn by turn, " caught on the wing," hke 
the rings at a merry-go-round, which the children unhook 
with their little stick aa they are passing. Now, how can 
the forma be passing, and on what " stick" are they strung? 
As the stable forms have been obtained by extracting from 
change everything that is definite, there is nothing left, 
to characterize the instability on which the forms are laid, 
but a negative attribute, which must be indetennination 
itself. Such is the first proceeding of our thought: it 
dissociates each change into two elements — the one stable, 
definable for each particular case, to wit, the Form; the 
other indefinable and always the same, Change in general. 
And such, also, is the essential operation of language. 
Forms are all that it is capable of expressing. It is reduced 
to taking as understood or is limited to aitggesting a mo- 
bility which, just because it is always unexpressed, is 
thought to remain in all cases the same. — Then comes in a 
philosophy that holds the dissociation thus effected by 
thought and language to be legitimate. What can it do, 
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except objectify the distinction with more force, push it 
to its extreme consequences, reduce it into a system? It 
will therefore construct the real, on the one hand, with 
definite Forms or immutable elements, and, on the other, 
mth a principle of mobility which, being the negation of 
the form, will, by the hypothesis, escape all definition and be 
the purely indeterminate. The more it directs its attention 
to the forms delineated by thought and expressed by 
language, the more it will see them rise above the sensible 
and become subtilized into pure concepts, capable of enter- 
ing one within the other, and even of being at last massed 
together into a single concept, the synthesis of all reality, 
the achievement of all perfection. The more, on the con- 
trary, it descends toward the invisible souree of the uni- 
versal mobility, the more it will feel this mobility rank 
beneath it and at the same time become void, vanish into 
what it will call the "non-being." Finally, it will have 
on the one hand the system of ideas, logically coordinated 
together or concentrated into one only, on the other a 
quasi-nought, the Platonic "non-being" or the Aristotelian 
"matter." — But, having cut your cloth, you must sew it. 
With supra-sensible Ideas and an infra-sensible non-being, 
you now have to reconstruct the sensible world. You can 
do so only if you postulate a kind of metaphysical necessity 
in virtue of which the confronting of this All with this 
Zero is equivalent to the affirmation of all the degrees of 
reality that measure the interval between them — just as an 
undivided number, when regarded as a difference between 
itself and zero, is revealed as a certain sum of units, and 
with its own affirmation affirms all the lower numbers. 
That is the natural postulate. It is that also that we per- 
cei^■e as the base of the Greek philosophy. In order then 
to explain the specific characters of each of these degrees 
intermediate reality, nothing more is necessary than 
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to measure the distance that separates it from the integral 
reality. Each lower degree consists in a diminution of 
the higher, and the sensible newness that we perceive in it 
is resolved, from the point of view of the intelligible, into a 
new quantity of negation which is superadded to it. The 
smallest possible quantity of negation, that which is found 
already in the highest forms of sensible reality, and con- 
sequently a fortitrri in the lower forms, is that which is 
expressed by the most general attributes of sensible reality, 
extension and duration. By ijicreasing degradations we 
will obtain attributes more and more special. Here the 
philosopher's fancy will have free scope, for it is by an 
arbitrary decree, or at least a debatable one, that a particu- 
lar aspect of the sensible world will be equated with a 
particular diminution of being. We shall not necessarily 
end, as Aristotle did, in a world consisting of concentric 
spheres turning on themselves. But we shall be led to an 
analogous cosmolog>' — I mean, to a construction whose 
pieces, though all different, will have none the lees the same 
relations between them. And this cosmology will be 
ruled by the same principle. The physical will be defined 
by the logical. Beneath the changing phenomena will 
appear to us, by transparence, a closed system of concepts 
subordinated to and coordinated with each other. Science, 
understood as the system of concepts, will he more real 
than the sensible reality. It will be prior to human know- 
ledge, which is only able to spell it letter by letter; prior 
also to things, which awkwardly try to imitate it. It 
would only have to be diverted an instant from itself 
in order to step out of its eternity and thereby coincide 
with all this knowledge and all these things. Its immu- 
tability is therefore, indeed, the cause of the universal 
becoming. 
Such was the point of view of ancient philosophy in 




iT.i MODERN SCIENCE 329 

regard to change and dumtion. That modem philosophy 
has repeatedly, but especially in its begimiings, had the 
wish to depart from it, seems to us unquestionable. But 
an irresistible attraction brings the intellect back to its 
natural movement, and the metaphysic of the moderns 
to the general conclusions of the Greek metaphysic. We 
must try to make thi.s [joint clear, in order to show by what 
invisible threads our mechanistic philosophy remains 
bound to the ancient philosophy of Ideas, and how also it 
responds to the requirements, above all practical, of our 
understanding. 

Modern, like ancient, science proceeds according to the 
cincmatographical method. It cannot do otherwise; all 
science is subject to this law. For it is of the essence of 
science to handle sigtis. which it substitutes for the objects 
themselves. These signs undoubtedly differ from those 
of language by their greater precision and their higher 
efficacy; they are none the less tied down to the general 
condition of the sign, which is to denote a fixed aspect of 
the reality under an arrested form. In order to think 
movement, a constantly renewed effort of the mind is 
necessary. Signs are made to dispense us with this effort 
by substituting, for the moving continuity of things, an 
artificial reconstruction which is its equivalent in practice 
and has the advantage of being easily handled. But let 
us leave aside the means and consider only the end. What 
is the essential object of science? It is to enlarge our 
influence over things. Science may be speculative in its 
form, disinterested in its immediate ends; in other words 
we may give it as long a credit as it wants. But, however 
long the day of reckoning may be put off, some time or 
other the payment must be made. It is always then, in 
short, practical utility that science has in view. Even 
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when it launches into theory, it is bound to adapt its be- 
havior to the general form of practice. However hi^ 
it may rise, it must be ready to fall back into the field of 
action, and at once to get on its feet. This would not be 
possible for it, if its rhythm differed absolutely from that 
of action itself. Now action, we have said, proceeds by 
leaps. To act is to re-adapt oneself. To know, that is to 
say, to foresee in order to act, is then to go from situation 
to situation, from arrangement to rearrangement. Science 
may consider rearrangements that come closer and closer 
to each other; it may thus increase the number of momenta 
that it isolates, but it always isolates moments. As to 
what happens in the interval between the moments, science 
is no more concerned with that than are our common in- 
telligence, our senses and our language: it does not bear 
on the interval, but only on the extremities. So the cine- 
matographical method forces itself upon our science, as it 
did already on that of the ancients. 

Wherein, then, is the difference between the two sciences? 
We indicated it when we said that the ancients reduced the 
physical order to the vital order, that is to say, laws to 
genera, while the moderns try to resolve genera into laws. 
But we have to look at it in another aspect, which, more- 
over, is only a transposition, of the first. Wherein consists 
the difference of attitude of the two sciences toward change? 
We may fonnulate it by saying that ancient science thinks 
it knows lis d>ject sufficiently when it has noled of U some 
privileged momenls. whereas modem science considers the 
object at any moment whatever. 

The forms or ideas of Plato or of Aristotle correspond 
to privileged or salient moments in the historj- of things — 
those, in general, that have been fixed by language. Thty 
are supposed, like the childhood or the old age of a living 
being, to characterize a period of which they express the 
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quintessence, all the rest of this period being filled by the 
passage, of no interest in itsfif, from one form to another 
form. Take, for instance, a faliing body. It was thought 
that we got near enough to the fact when we characterized 
it as a whole: it was a movement dovrnward; it was the 
tendency toward a centre; it was the naluTal movement 
of a body which, separated from the earth to which it be- 
longed, was now going to find its place again. They noted, 
then, the final terra or culminating point (rf^s, ifa/15) and 
set it up as the essential moment: this moment, that 
language has retained in order to express the whole of 
the fact, sufficed also for science to characterize it. In the 
physics of Aristotle, it is by the concepts " high" and " low," 
spontaneous displacement and forced displacement, own 
place and straage place, that the movement of a body shot 
into space or falling freely is defined. But Galileo thought 
there was no essential moment, no privileged instant. To 
study the falling body is to consider it at it matters not 
what moment in its course. The true science of gravity 
is that which will determine, for any moment of time what- 
ever, the position of the body in space. For this, indeed, 
signs far more precise than those of language are required. 
We may say, then, that our physics differs from that of 
the ancients chiefly in the indefinite breaking up of time. 
For the ancients, time comprises as many undivided periods 
as our natural perception and our language cut out in it 
successive facts, each presenting a kind of individuality. 
For that reason, each of these facts admits, in their view, 
of only a total definition or description. If, in describing 
it, we are led to distinguish phases in it, we have several 
facts instead of a single one, several undivided periods in- 
stead of a single period; but time is always supposed to be 
divided into determinate i)eriods, and the mode of division 
t be forced on the mind by apparent crises of the real, 
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comparable to that of puberty, by the apparent release of a 
new form. — For a Kepler or a Galileo, on the contrary, 
time is not divided objectively in one way or another by 
the matter that fills it. It has no natural articulations. 
We can, we ought to, divide it as we please. All moments 
count. None of them has the right to set itself up as a 
moment that represents or dominates the others. And, 
consequently, we know a change only when we are able 
to determine what it is about at any one of its moments. 

The difference is profound. In fact, in a certain aspect 
it is radical. But, from the point of view from which we 
are regarding it, it is a difference of degree rather than of 
kind. The human mind has passed from the first kind of 
knowledge to the second through gradual perfecting, simply 
by seeking a higher precision. There is the same relation 
between these two sciences as between the noting of the 
phases of a movement by the eye and the much more 
complete recording of these phases by instantaneous pho- 
tography. It is the same cinematographical mechanism in 
both cases, but it reaches a precision in the second that it 
cannot have in the first. Of the gallop of a horse our eye 
perceives chiefly a characteristic, essential or rather sche- 
matic attitude, a form that appears to radiate over a whole 
period and so fill up a time of gallop. It is this attitude 
that sculpture has fixed on the frieze of the Parthenon. 
But instantaneous photography isolates any moment; it 
puts them all in the same rank, and thus the gallop of a 
horse spreads out for it into as many successive attitudes 
as it wishes, instead of massing itself into a single attitude, 
which is supposed to flash out in a privileged moment and 
to illuminate a whole period. 

From this original dllTerence Bow all the others. A 
science that considers, one after the other, undivided periods 
of duration, sees nothing but phases succeeding phases, 
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forms replacing fonns; it is content with a qualitative de- 
scription of objects, which it likens to organized beings. 
But when we seek to know what happens within one of 
these periods, at any moment of time, we are aiming at 
something entirely different. The changes which arc pro- 
duced from one moment to another are no longer, by the 
hypothesis, changes of quality; they are quantitative vari- 
ations, it may be of the phenomenon itself, it may be of its 
elementary parts. We were right then to say that modem 
science is distinguishable from the ancient in that it applies 
to magnitudes and proposes first and foremost to measure 
them. The ancients did indeed try experiments, and on 
the other hand Kepler tried no experiment, in the proper 
sense of the word, in order to discover a law which is the 
very type of scientific knowledge as we understand it. 
What distinguishes modem science is not that it is experi- 
mental, but that it experiments and, more generally, works 
only with a view to measure. 

For that reason it is right, again, to say that ancient 
Bcience applied to concepts, while modem science seeks 
laws — constant relations between variable magnitudes. 
The concept of circularity was sufficient to Aristotle to 
define the movement of the heavenly bodies. But, even 
with the more accurate concept of elliptical form, Kepler 
did not think he had accounted for the movement of planets. 
He had to get a law, that is to say, a constant relation be- 
tween the quantitative variations of two or several elements 
of the planetary movement. 

Yet these are only consequences — differences that follow 
from the fundamental difference. It did happen to the 
ancients accidentally to experiment with a view to measur- 
ing, as also to discover a law expressing a constant relation 
between magnitudes. The principle of Archimedes is a 
true experimental law. It takes into account three variable 
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magnitudes: the volume of a body, the density of the liquid 
in which the body is immereed, the vertical pressure that 
13 being exerted. And it states indeed that one of these 
three terms is a function of the other two. 

The essential, original difference must therefore be sought 
elsewhere. It is the same that we noticed first. The 
science of the ancients is .static. Either it coneiders in 
block the change that it studies, or, if it divides the change 
into periods, it makes of each of these periods a block in its 
turn; which amounts to saying that it takes no account 
of time. But modem science has been built up around 
the discoveries of Galileo and of Kepler, which immediately 
furnished it with a model. Now, what do the laws of 
Kepler say? They lay down a relation between the areas 
described by the hehoccntric radius-vector of a planet and 
the time employed in describing them, a relation between 
the longer axis of the orbit and the tijrw taken up by the 
course. And what was the principle discovered by Galileo? 
A law which connected the space traversed by a falling 
body with the time occupied by the fall. Furthermore, 
in what did the first of the great transformations of geometry 
in modern times consist, if not in introducing — in a veiled 
form, it is true — time and movement even in the considera- 
tion of figures? For the ancients, geometry was a purely 
static science. Figures were given to it at once, completely 
finished, like the Platonic Ideas. But the essence of the 
Cartesian geometry (although Descartes did not give it 
this form) was to regard every plane curve as described 
by the movement of a point on a movable straight line 
which is displaced, parallel to itself, along the axis of the 
abscissae — the displacement of the movable straight line 
being supposed to Ix; uniform and the aliscissa thus be- 
coming representative of the time. The curve is then 
defined if we can state the relation connecting the spac« 
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traversed on tlie movable Btrajght line to the time employed 
in traversing it, that is, if we are able to indicate the po- 
sition of the movable point, on the straight Une which it 
traverses, at any moment whatever of its course. This 
relation is just what we call the equation of the curve. To 
substitute an equation for a figure consists, therefore, in 
seeing the actual position of the moving points in the tra- 
cing of the curve at any moment whatever, instead of re- 
garding this tracing all at once, gathered up in the unique 
moment when the curve has reached its finished state. 

Such, then, was the directing idea of the reform by which 
both the science of nature and mathematics, which serves 
as its instrument, were renewed. Modem science is the 
daughter of astronomy; it has come down from heaven 
to earth along the inclined plane of Gahleo, for it is through 
Galileo that Newton and his successors are connected with 
Kepler. Now, how did the astronomical problem present 
itself to Kepler? The question was, knowing the respective 
positions of the planets at a given moment, how to calculate 
their positions at any other moment. So the same question 
presented itself, henceforth, for every material system. 
Each material point became a rudimentary planet, and the 
main question, the ideal problem whose solution would 
yield the key to all the othera was, the positions of these 
elements at a particular moment being given, how to de- 
termine their relative positions at any moment. No doubt 
the problem cannot be put in these precise terms except 
in very simple cases, for a schematized reality; for we 
never know the respective positions of the real elements 
of matter, supposing there are real elements; and, even if 
we knew them at a given moment, the calculation of their 
positions at another moment would generally require a 
mathematical effort surpassing human powers. But it m 
jpougb for us to know that these elements might be known, 



336 CREATIVE EVOLUTION ichap. 

tliat their present positions might be noted, and that a 
superhuman intellect might, by submitting these data to 
mathematical operations, determine the positions of the 
elements at any other moment of time. This conviction 
is at the bottom of the questions we put to ourselves on 
the subject of nature, and of the methods we employ to 
solve them. That is why every law in static form seems 
to us as a provisional instalment or as a particular view 
of a dynamic law which alone would give us whole and 
definitive knowledge. 

Let us conclude, then, that our science is not only dis- 
tinguished from ancient science in this, that it seeks laws, 
nor even in this, that its laws set forth relations between 
magnitudes: we must add that the magnitude to which 
we wish to be able to relate all others is time, and that 
modem science must be defined pre-eminently by its aspiratim 
to take time as an independent variable. But with what 
time has it to do? 

We have said before, and we cannot repeat too often, 
that the science of matter proceeds like ordinary know* 
ledge. It perfects this knowledge, increases its precision 
and its scope, but it works in the same direction and puts 
the same mechanism into play. If, therefore, ordinary 
knowledge, by reason of the cinematographical mechanism 
to which it is subjected, forbears to follow becoming in so 
far as becoming is mo\'ing, the science of matter renounces 
it equally. No doubt, it distinguishes as great a number 
of moments as we wish in the interval of time it considers. 
However small the intervals may be at which it stops, it 
authorizes us to divide them again if necessary. In con- 
trast with ancient science, which stopped at certwi so- 
called essential moments, it ia occupied indifferently with 
any moment whatever. But it always considers moments, 
always virtual stopping-places, always, in short, immobtli- 
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tiee. Which amounts to saying that real time, regarded as 
a flux, or, in other words, as the veiy mobility of being, 
escapes the hold of scientific knowledge. We have already 
tried to establish this point in a former work. We alluded to 
H again in the first cliapter of this book. But it ii 
to revert to it once more, in order to clear up misunder- 
standings. 

When positive science speaks of time, what it refers to 
is the movement of a certain mobile T on its trajectory. 
This movement has been chosen by it as representative 
of time, and it is, by definition, uniform. Let us call T,, 
Ta, T3, . . . etc., points which divide the trajectory 
of the mobile into equal parts from its origin T^. We shall 
say that 1, 2, 3, . . . units of time have flowed past, 
when the mobile is at the points T^ Tg, T3, . . . of the 
line it traverses. Accordingly, to consider the state of the 
universe at the end of a certain time t, is to examine where 
it will be when T is at the point T, of its course. But of the 
Jlux itself of time, still less of its effect on consciousness, 
there is here no question ; for there enter into the calculation 
only the points Tp Tj, T3, . . . taken on the flux, never 
the flux itself. We may narrow the time considered aa 
much as we will, that is, break up at will the interval be- 
tween two consecutive divisions T^ and T^^^i; but it is 
always with points, and with points only, that we are deal- 
ing. What we retain of the movement of the mobile T 
are poeitions taken on its trajectory. What we ret^ of 
all the other points of the universe are their positions on 
their respective trajectories. To each inrtual atop of the 
moving body T at tlie points of division T,, T2, Tj, . . . 
we make correspond a virtual stop of all the otiier mobiles 
at the points where they are passing. And when we say 
that a movement or any other change has occupied a time 
>e mean by it that we have noted a ::uniber t of corre- 
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spondeniAes of this kind. We have therefore counted 
simultaneities; we have not concenied ourselves with the 
flux that goes from one to another. The proof of this is 
that I can, at discretion, vary the rapidity of the flux of 
the universe in regard to a consciousness that is independent 
of it and that would perceive the variation by the quite 
qualitative /ee/i'nj that it would have of it: whatever the 
variation had been, since the movement of T would partici- 
pate in this variation, I should have nothing to change in 
my equations nor in the numbers that figure in them. 

Let us go further. Suppose that the rapidity of the 
flux becomes infinite. Imagine, as we said in the first pages 
of this book, that the trajectory of the mobile T is given 
at once, and that the whole history, past, present and future, 
of the material universe is spread out instantaneously 
in apace. The same mathematical correspondences will 
subsist between the moments of the history of the world 
unfolded like a fan, so to speak, and the divisions Tp T2t T,, 
... of the line which will be called, by definition, " the 
course of time." In the eyes of science nothing will have 
changed. But if, time thus spreading itself out in space 
and succession becoming juxtaposition, science has noth- 
ing to change in what it tells us, we must conclude that, 
in what it tells us, it takes account neither of succession 
in what of it is specific nor of ti>ne in what there is in it that 
is fluent. It has no sign to express what strikes our con- 
sciousness in succession and duration. It no more applies 
to becoming, so far as that is moving, than the bridges 
thrown here and there across the stream follow the water 
that flows under their arches. 

Yet succession exists; I am conscious of it; it ia a fact. 
When a physical process is going on before ray eyes, my 
perception and my inclination have nothing to do with 
accelerating or retarding it. What is important to the 




physicist is the number of unita of duration the process 
fills; he does not concern himself about the units themselves 
and that is why the successive states of the world might 
be spread out all at once in space without his having to 
change anything in his science or to cease talking about 
time. But for us, conscious beings, it is the units that 
matter, for we do not count extremities of intervals, we 
feel and live the inter\'als themselves. Now, we are con- 
scious of these intervals as of definite intervals, Let me 
come back again to the sugar in my glass of water;" why 
must I wait for it to melt? While the duration of the 
phenomenon is relative for the physicist, since it is reduced 
to a certain number of units of time and the units them- 
selves are indifferent, this duration is an absolute for my 
consciousness, for it coincides with a certain degree of 
impatience which is rigorously determined. Whence 
comes this determination? What is it that obliges me to 
wait, and to wait for a certain length of psychical duration 
which is forced upon me, over which I have no power? 
If succession, in so far as distinct from mere juxtaposition, 
has no real efficacy, if time is not a kind of force, why does 
the universe unfold its successive states with a velocity 
which, in regard to my consciousness, is a veritable abso- 
lute? Why with this particular velocity rather than any 
other? Why not with an infinite velocity? Why, in other 
words, is not everything given at once, as on the film of the 
cinematograph? The more I consider this point, the more 
it seems to me that, if the future is bound to succeed the 
present instead of being given alongside of it, it is because 
the future is not altogether determined at the present 
moment, and that if the time taken up by this succession 
is something other than a number, if it has for the con- 
sciousness that is installed in it absolute value and reality, 
' See page 10. 
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it is because there is unceasingly being created in it, not 
indeed in any such artificially isolated system as a glass 
of sugared water, but in the concrete whole of which everj* 
8uch system forms part, something unforeseeable and new. 
This diu'ation may not be the fact of matter itself, but that 
of the life which reascends the course of matter; the two 
movements are none the less mutually dependent upon each 
other. The duration of the universe must therefore be one 
with the latitude of creation which can find place in it. 

When a child plays at reconstructing a picture by putting 
together the separate pieces in a puzzle game, the more he 
practices, the more and more quickly he succeeds. The 
reconstruction was, moreover, instantaneous, the child 
found it ready-made, when he opened the box on leaving 
the shop. The operation, therefore, does not require a 
definite time, and indeed, theoretically, it does not require 
any time. That is because the result is given. It is be- 
cause the picture is already created, and because to obtain 
it requires only a work of recomposing and rearranging — 
a work that can be supposed going faster and faster, and 
even infinitely fast, up to the point of being instantaneous. 
But, to the artist who creates a picture by drawing it from 
the depths of his soul, time is no longer an accessory ; it is 
not an interval that may be lengthened or shortened with- 
out the content being altered. The duration of his work 
is part and parcel of his work. To contract or to dilate 
it would be to modify both the psychical evolution that 
fills it and the invention which is its goal. The time taken 
up by the invention, is one with the invention itself. It 
is the progress of a thought which is changing in the degree 
and measure that it is taking form. It is a vital proceas, 
something Hke the ripening uf an idea. 

The painter is before his canvas, the colors are on the 
palette, the modd is sitting — all this we see, and also we 
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know the painter's style: do we foresee what will appear 
on the canvas? We possess the elements of the problem ; 
we know in an abstract way, how it will be solved, for the 
portrait will surely resemble the model and will surely 
resemble also the artist; but the concrete solution brings 
with it that unforeseeable nothing which is everything 
in a work of ail. And it is this nothing that takes time. 
Nought as matter, it creates itself as form. The sprouting 
and flowering of this fonn are stretclied out on an un- 
shrinkable duration, which is one with their essence. So 
of the works of nature. Their novelty arises from an inter- 
nal impetus which is progress or succession, which confers 
on succession a peculiar virtue or which owes to succes- 
sion the whole of its virtue — which, at any rate, makes 
succession, or continuity of inlerpenetraiton in time, irre- 
ducible to a mere instantaneous juxtaposition in space. 
This is why the idea of reading in a present state of the 
material universe the future of living forms, and of unfold- 
uig now their history yet to come, involves a veritable 
absurdity. But this absurdity is difficult to bring out, 
because our memory is accustomed to place alongside of 
each other, in an ideal space, the terms it perceives in turn, 
because it always represents past succession in the form of 
juxtaposition. It is able to do so, indeed, just because the 
past belongs to that which is already invented, to the dead, 
and no longer to creation and to life. Then, as the succes- 
sion to come will end by being a succession past, we per- 
suade ourselves that the duration to come admits of the 
same treatment as past duration, that il is, even now, un- 
rollable, that the future is there, rolled up, already painted 
on the canvas. An illusion, no doubt, but an illusion that 
is natural, ineradicable, and that will last as long as the 
, human mind ! 
. Tiim is invention or it ie nothing at ail. But of time- 
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invention physics can ttike no account, restrictecj as it is 
to the I'ineiimtographical method. It is limited to count- 
ing simultaneities between the events that make up this 
time and the positions of the mobile T on its trajectory. 
It detaches these events from the whole, which at every 
moment puts on a new form and which communicates to 
them something of its novelty. It considers them in the 
abstract, such as they would be outside of the living whole, 
that is to say, in a time unrolled in space. It retains only 
the events or systems of events that can be thus isolated 
without t)eing made to undergo too profound a deformation, 
because only these lend themselves to the application of 
its method. Our physics dates from the day when it was 
Imown how to isolate such systems. To sum up, white 
modern physics is distinguished from ancient physics by the 
fact that it considers any moment of time wht^ever, it resU 
altogether on a substitution of time-length for tim€<.nvenHon. 
It seems then that, parallel to this physics, a second 
kind of knowledge ought to have grown up, which could 
have retained what physics allowed to escape. On the 
flux itself of duration science neither would nor could lay 
hold, bound as it was to the cinematographical method. 
This second kind of knowledge would have set the cinemato- 
graphical method aside. It would have called upon the 
mind to renounce its most cherished habits. It is within 
becoming that it would have transported ua by an effort of 
sympathy. We should no longer be asking where a mov- 
ing body will be, what shape a system will take, through 
what state a change will pass at a given moment: the mo- 
ments of time, which are only arrests of our attention, 
would no longer exist; it is the flow of time, it is the very 
flux of the re-al that we should be trying to follow. The 
first kind of knowledge has the advantage of enabling us to 
foresee the future and of making us in some measure masteia 
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of events ; in return, it retains of the moving reality only 
eventual immobilities, that is to say, views taken of it by 
our mind. It symbolizes the real and transposes it into 
the human rather than expresses it. The other laiowledge, 
if it ia possible, '\s practically useless, it will not extend 
our empire over nature, it will even go against certain 
natural aspirations of the intellect; but, if it succeeds, it is 
reality itself that it will hold in a firm and final embrace. 
Not only may we thus complete the intellect and its know- 
ledge of matter by accustoming it to install itself within 
the moving, but by developing also another faculty, com- 
plementary to the intellect, we may open a perspective on 
the other half of the real. For, as soon as we are con- 
fronted with true duration, we see that it means creation, 
and that if that which is being unmade endures, it can only 
be because it is inseparably bound to what is making itself. 
Thus will appear the necessity of a continual growth of the 
universe, I should say of a life of the real. And thus will 
be seen in a new light the life which we find on the surface 
of our planet, a life directed the same way as that of the 
universe, and inverse of materiality. To intellect, in short, 
there will be added intuition. 

The more we reflect on it, the more we shall find that this 
conception of metaphysics is that which modem science 
suggests. 

For the ancient*, indeed, time is theoretically negligible, 
because the duration of a thing only manifests the degra- 
dation of its essence: it is with this motionless essence 
that science has to deal. Change being only the effort of a 
form toward its own realization, the realization is all that 
it concerns us to know. No doubt the realization is never 
complete: it is this that ancient philosophy expresses by 
saying that we do not perceive fomi without matter. But 
(.we coiwider the changing object at a certain essentia! 
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moment, at its apogee, we may say that there it just touches 
its intelligible form. This intelligible fonn, this ideal and, 
BO to speak, limiting form, our science seizes upon. And 
possessing in this the gold-piece, it holds eminently the 
small money which we call becoming or change. This 
change is less than being. The knowledge that would take 
it for object, supposing such knowledge were possible, 
would be less than science. 

But, for a science that places all the moments of time 
in the same rank, that admits no essential moment, no 
culminating point, no apogee, change is no longer a dimin- 
ution of essence, duration is not a dilutiou of eternity. The 
fiux of time is the reality itself, and the things which we 
study are the things which Sow. It is true that of this 
Sowing reality we are limited to taking instantaneous 
views. But, just because of this, scientific knowledge must 
appeal to another knowledge to complete it. While the 
ancient conception of scientific knowledge ended in making 
time a degradation, and change the diminution of a form 
given from all eternity — on the contrary", by following the 
new conception to the end, we should come to see in time 
a progressive growth of the absolute, and in the evolution 
of things a continual invention of forms ever new. 

It is true that it would be to break with the metaphyacs 
of the ancients. They saw only one way of knowing d^- 
nitely. Their science consisted in a scattered and frag- 
mentary metaphysics, their metaphysics in a concentrated 
and systematic science. Their science and metaphysics 
were, at most, two species of one and the same genus. In 
our hypothesis, on the contrary', science and metaphysics 
are two opposed although complementarj' ways of knowing, 
the first retaining only moments, that is to say, that which 
does not endure, the second bearing on duration itself. 
Now, it was natural to hesitate between so novel a cod- 
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ricption of metaphysics and the traditional conception. 
The temptation must have been strong to repeat with the 
new science what had been tried on the old, to suppose 
our scientific knowledge of nature completed at once, to 
unify it entirely, and to give to this unification, as the 
Greeks had already done, the name of metaphysics. So, 
beside the new way that philosophy might have prepared, 
the old remained open, that indeed which physics trod. 
And, as physics retained of time only what could as weU be 
spread out all at once in space, the metaphj'sics that choee 
the same direction had necessarily to proceed as if time 
created and annihilated nothing, as if duration had no 
efficacy. Bound, like the physics of the modems and the 
metaphysics of the ancients, to the cinematographical 
method, it ended with the conclusion, Implicitly admitted 
at the start and immanent in the method itself; All m 
given. 

That metaphysics hesitated at first between the two paths 
seems to us unquestionable. The indecision is visible in 
Cartesianism. On the one hand, De,scartes affirms uni- 
versal mechanism: from this point of view movement 
would be relative,' and, as time has just as much reality 
as movement, it would follow that past, present and future 
are given from all eternity. But, on the other hand (and 
that is why the philosopher has not gone to these extreme 
consequences), Descartes believes in the free will of man. 
He su|)erpo8es on the detenuinism of phyc<ical phenomena 
the indetcrminism of human actions, and, con^iequently, on 
time-length a tune in which there is invention, creation, 
true succession. ThLs duration he supports on a God 
who is unceasingly renewing the creative act, and who, 
being thus tangent to time and becoming, sustains them, 
communicates to them necessarily something of his absolute 

> DeK«r(ea, frincipM. ii. | 29. 
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reality. When he places himself at this second point of 
view, Descartes speaks of movement, even spatial, as of an 
absolute.' 

He therefore entered both roads one after the other, hav- 
ing resolved to follow neither of them to the end. The 
first would have led him to the denial of free will in man 
and of real will in God. It was the suppression of all 
efficient duration, the likening of the universe to a thing 
given, which a superhuman intelligence would embrace 
at once in a moment or in eternity. In following the second, 
on the contrary, he would have been led to all the conse- 
quences which the intuition of true duration implies. Cre- 
ation would have appeared not simply as corUinved, but 
also as continuous. The universe, regarded as a whole, 
would really evolve. The future would no longer be deter- 
minable by the present; at most we might say that, once 
realized, it can be found again in its antecedents, as the 
sounds of a new language can be expressed with the letters 
of an old alphabet if we agree to enlarge the value of the 
letters and to attribute to them, retro-actively. sounds 
which no combination of the old sounds could have pro- 
duced beforehand. Finally, the mechanistic explanation 
might have remained universal in this, that it can indeed 
be extended to as many systems as we choose to cut out 
in the continuity of the universe; but mechanism would 
then have become a method rather than a doctrine. It 
would have expressed the fact that science must proceed 
after the cinematographical manner, that the function of 
science is to scan the rhythm of the flow of things and not 
to fit itself into that flow. — Such were the two opixisite con- 
ceptions of metaphy.'tica which were offered to philosophy. 
It chose the first. The reason of this choice is undoubt- 
edly the mind's tendency to follow the cinematograi^ical 
' DeGcarteH, Prindpa, ii. {{ 30 ff. 
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method, a method so natural to our intellect, and so well 
adjusted also to the requirements of our science, that we 
must feel doubly sure of its speculative impotence to re- 
nounce it in metaphysics. But ancient philosophy abo 
influenced the choice. Artists for ever admirable, the 
Greeks created a type of suprasensible truth, as of sensible 
beauty, whose attraction is hard to resist. As soon as we 
incline to make metaphj^ics a systematization of science, 
we glide in the direction of Plato and of Aristotle. And, 
once in the zone of attraction in which the Greek philoBo- 
phers moved, we are drawn along in their orbit. 

Such was the case with Leibniz, as also with Spinoza. 
We are not blind to the treasures of originality their doc- 
trines contain. Spinoza and Leibniz have poured into 
them the whole content of their souls, rich with the in- 
ventions of their genius and the acquisitions of modem 
thought. And there are in each of them, especially in 
Spinoza, flashes of intuition that break through the system. 
But if we leave out of the two doctrines what breathes life 
into them, if we retain the skeleton only, we have before 
us the very picture of Platonlsm and Aristotelianisra seen 
through Cartesian mechanism. They present to ua a 
systematization of the new physics, constructed on the 
model of the ancient metaphysics. 

What, indeed, could the unification of physics be? The 
inspiring idea of that science was to isolate, within the uni- 
verse, sj-stems of material points such that, the position 
of each of these points being known at a given moment, 
we could then calculate it for any moment whatever. As, 
moreover, the systems thus deSned were the only ones on 
which the new science had hold, and as it could not be 
known beforehand whether a system satisfied or did not 
satisfy the desired condition, it was useful to proceed always 
rand everywhere as if the condition was realized. There 
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was in this a methodological rule, a very natural rule — 
80 natural, indeed, that it was not even necessary to formu- 
late it. For simple comtiion sense tells us that when we 
are possessed of an effective instrument of research, and 
are ignorant of the limits of its apphcability, we should 
act as if its applicability were unlimited ; there will always 
be time to abate it. But the temptation must have been 
great for the philosopherto hypostatize this hope, or rather 
this impetus, of the new science, and to convert a general 
rule of method into a fundamental law of things. So he 
triuisported himself at once to the limit ; he supposed physics 
to have become complete and to embrace the whole of the 
sensible world. The universe became a system of points, 
the position of which was rigorously determined at each 
instant by relation to the preceding instant and theoretically 
calculable for any moment whatever. The result, in short, 
was universal mechanism. But it was not enough to 
formulate this mechanism; what was required was to 
found it, to give the reason for it and prove its necessity. 
And the essential affirmation of mechanism being that of a 
reciprocal mathematical dependence of all the points of 
the universe, as also of all the moments of the universe, 
the reason of mechanism had to be discovered in the unity 
of a principle into which could be contracted all that ia 
juxtaposed in space and successive in time. Hence, the 
whole of the real was supposed to be given at once. The 
reciprocal determination of the juxtaposed appearances in 
space was explained by the indivisibility of true being, and 
the indexible determinism of successive phenomena in time 
simply expressed that the whole of being is given in the 
eternal. 

The new philosophy was going, then, to be a recommence- 
ment, or rather a transposition, of the old. The ancient 
philosophy had taken each of the concepts into which m 




loming is concentrated or which mark its apogee: it 
supposed them all known, and gathered them up into a 
single concept, form of forms, idea of ideas, like the God 
of Aristotle. The new philosophy was going to take each 
of the laws which condition a becoming in relation to others 
and which are as the permanent substratum of phenomena: 
it would suppose them all known, and would gather them 
up into a unity which ako would express them eminently, 
but which, like the God of Aristotle and for the same 
reasons, must remain immutably shut up in itself. 

True, this return to the ancient philosophy was not with- 
out great difficulties. When a Plato, an Aristotle, or a 
Plotinus melt all the concepts of their science into a single 
one, in so doing they embrace the whole of the real, for 
concepts are supposed to represent the things themselves, 
and to poBsess at least as much positive content. But a 
law, in general, expresses only a relation, and physical 
laws in particular express only quantitcUive relations be- 
tween concrete thin^. So that if a modem philosopher 
works with the laws of the new science as the Greek philoso- 
pher did with the concepts of the ancient science, if he makes 
all the conclusions of a physics supposed omniscient con- 
verge on a single point, he neglects what is concrete in the 
phenomena — the qualities perceived, the perceptions them- 
selves. His synthesis comprises, it seems, only a fraction 
of rcaUty. In fact, the first result of the new science was 
to cut the real into two halves, quantity and quality, the 
former being credited to the account of bodies and the latter 
to the account of souls. The ancients had raised no such 
barriers either between quahty and quantity or between 
soul and body. For them, the mathematical concepts 
were concepts like the others, related to the others and 
fitting quite naturally into the hierarchy of the Ideas. 
Neither was the body then defined by geometrical extension, 
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nor the soul by consciousness. If the ipu^^ of Aristotle, 
the entelechy of a living body, is less spiritual than our 
"soul/' it is because hiafffw/ia, already impregnated with the 
Idea, is less corporeal than our "body." The scission was 
not yet irremediable between the two ternts. It has be- 
come so, and thence a mctaphysic that aims at an abstract 
unity must resign itself cither to comprehend in its eynthe- 
sis only one half of the real, or to take advantage of the 
absolute heterogeneity of the two halves in order to con- 
sider one as a translation of the other. Different phrases 
will express different things if they belong to the same 
language, that is to say, if there is a certain relationship 
of sound betwesn them. But if they belong to two different 
languages, they might, just because of their radical di- 
versity of sound, express the same thing. So of quality 
and quantity, of soul and body. It Is for having cut alt 
connection between the two terms that philosophcre have 
been led to establish between them a rigorous parallelism, 
of which the ancients had not dreamed, to regard them a9 
translations and not as inversions of each other; in short, 
to posit a fundamental identity as a substratum to their 
duality. The synthesis to which they rose thus became 
capable of embracing everything. A divine mechanism 
made the phenomena of thought to correspond to those of 
extension, each to each, qualities to quantities, souls to 



It is this parallelism that we find both in Leibniz and in 
Spinoza — in different forms, it is true, because of the un- 
equal importance which they attach to extension. With 
Spinoza, the two terms Thought and Extension are placed, 
in principle at least, in the same rank. They are, there- 
fore, two translations of one and the same original, or, as 
Spinoza says, two attributes of one and the same substance, 
which we must call God. And these two translations, 
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as also an infinity of othera into languages whith we know 
not, are called up and even forced into existence by the 
original, just as the essence of the circle is translated auto- 
matically, so to speak, both by a figure and by an equation. 
For Leibniz, on the contrary, extension is indeed still a 
translation, but it is thought that is the original, and 
thought might dispense with translation, the translation 
being made only for us. In positing God, we necessarily 
posit also all the possible views of God, that is to say, the 
monads. But we can always imagine that a view has been 
taken from a point of view, and it is natural for an imperfect 
mind like oura to class views, qualitatively different, ac- 
cording to the order and position of points of view, quali- 
tatively identical, from which the views might have been 
taken. In reality the points of view do not exist, for there 
are only views, each given in an indivisible block and 
representing in its own way the whole of reality, which is 
God. But we need to express the plurality of the views, 
that are unlike each other, by the multiplicity of the points 
of view that are exterior to each other; and we also need 
to symbolize the more or less close relationship between 
the views by the relative situation of the points of view to 
one another, their nearness or their distance, that is to aay, 
by a magnitude. That is what Leibniz means when he 
says that space is the order of coexistents, that the pei^ 
ception of extension is a confused perception (that is to say, 
a perception relative to an imperfect mind), and that 
nothing exists but monads, expressing thereby that the 
real Whole has no parts, but is repeated to infinity, each 
time integrally (though diversely) within itself, and that 
all these repetitions are complementary to each other. 
In just the same way, the visible relief of an object is equiva- 
lent to the whole set of stereoscopic views taken of it from 
^^ points, so that, instead of seeing in the relief a juxta- 
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position of solid parts, we might quite ae well look upon it 
as made of the redprocal complemenlanty of these whole 
views, each given in block, each indivisible, each different 
from all the others and yet representative of the same thing. 
The Whole, that is to say, God, is this very relief for Leibnis, 
and the monads are these complementary plane \"iew8; 
for that reason he defines God as "the substance that has 
no point of view," or, again, as "the universal harmony," 
that is to say, the reciprocal complementarity of monads. 
In short, Leibniz differs from Spinoza in this, that he looks 
upon the universal mechanism as an aspect which reality 
takes for us, whereas, Spinoza makes of it an aspect which 
reality takes for itself. 

It Ls true that, after having concentrated in God the 
whole of the real, it became difficult for them to pass from 
God to things, from eternity to time. The difficulty was 
even much greater for these philosophers than an Aristotle 
or a Plotinus. The God of .\ristotle, indeed, had been 
obtained by the compression and reciprocal compene* 
tration of the Ideas that represent, in their finished state 
or in their culminating point, the changing things of the 
world. He was, therefore, transcendent to the world, 
and the duration of things was juxtaposed to His eternity, 
of which it was only a weakening. But in the principle 
to which we are led by the consideration of universal 
mechanism, and which must serve as its substratum, it 
is not concepts or things, but laws or rdations that are 
condensed. Now, a relation does not exist separately. 
A law connects changing terms and is immanent in what 
it governs. The principle in which all these relations 
are ultimately summed up, and which is the basis of the 
unity of nature, cannot, therefore, be transcendent to 
sensible reedity; it is immanent in it, and we must suppose 
th&t it is at once both in and out of time, gathered up io tlie 
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iimty of its substance and yet condemned to wind it off in 
an endlees chain. Rather than formulate bo appalling a 
contradiction, the philosophers were necessarily led to 
sacrifice the weaker of the two terms, and to regard the 
temporal aspect of things as a mere illusion. Leibniz says 
so in explicit terms, for he makes of time, as of space, a 
confused perception. While the multiplicity of his monads 
expresses only the diversity of views taken of the whole, 
the history of an isolated monad seems to be hardly any- 
thing else than the manifold views that it can take of its 
own substance: so that time would consist in all the points 
of view that each monad can assume towards itself, as 
space consists in all the points of view that all monads 
can assume towards Ciod. But the thought of Spinoza 
is much less clear, and this philosopher seems to have sought 
to establish, between eternity and that which has duration, 
the same difference as Aristotle made between essence and 
accidents: a most difficult undertaking, for the wirj of 
Aristotle was no longer there to measure the distance and 
explain the [lassage from the essential to the accidental, 
Descartes having eliminated it for ever. However that 
may be, the deeper we go into the Spinozistic conception 
of the "inadequate," an related to the "adequate," the 
more we feel ourselves moving in the direction of Aristote- 
li&oism — just as the Leibnizian monads, in proportion as 
they mark themselves out the more clearly, tend to ap- 
{Htmimate to the IntelUgibles of Plotinus.' The natural 
trend of these two philosophies brings them back to the 
conclusions of the ancient philosophy. 

To sum up. the resemblances of this new metaphysic 
to that of the ancients arise from the fact that both suppose 

 Id a ODUiae of lectures od Pbtinua. given at the Ooll6ge de FrasMio 
1B97-1898. we tried to bring out these resemblnnceB. They are numeioUB 
Htd impreasive. The uuUogy is coutinued even in the formulae em- 
fHojtd on each lide. 
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ready-made — the former above the sensible, the latter 
within the sensible — a science one and complete, with 
which any reality that the sensible may contain ia believed 
to coincide. For both, reality as well as truth are inlegraily 
given in eternity. Both are opposed to the idea of a reality 
that creates itself gradually, that is, at bottom, to an ab- 
solute duration. 

Now, it might easily be shown that the conclusions of 
this metaphysic, sprin^ng from science, have rebounded 
upon science itself, as it were, by ricochet. They penetrate 
the whole of our so-called empiricism. P hysics and chen i- 
istry study only inert matter; biology, when it treats t he 
living being physically and chemically, considers onlv 



hence j he mechanistic expj a^ 

Dations 7in spite of thfir devel opment, include only a small 
part of the real . To suppose a -primi that the whole of 
the real is resolvable into elements of this kind, or at least 
that mechanism can give a complete translation of what 
happens in the world, is to pronounce for a certain meta- 
physic — the very metaphysic of which Spinoza and Leib- 
niz have laid down the principles and drawn the conse- 
quences. Certainly, the psycho-physiolo^st who affitrnfl 
the exact equivalence of the cerebral and the psychical 
state, who imagines the possibility, for some superhuman 
intellect, of reading in the brain what is going on in con- 
sciousness, believes himself very far from the metaphysi- 
cians of the seventeenth century, and very near to experi- 
ence. Yet experience pure njuj si mple tells us nothins of the 
I dpd. It shows lis th<^ ir|tprtlppt;nc}p nrp pf the mental and 
t he physical , th e necessity of a certain cerebral substratum 
{ pr the psychi^T state — no t hing more . From the fact 
that two things are mutually dependent, it does not follow 
that they are equivalent. Because a certain screw ia 
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necessary to a certain machine, because the machine works 
when the screw is there and stops when the screw is taken 
away, we do not say that the screw is the equivalent of 
the machine. For correspondence to be equivalence, 
it would be necessary that to any part of the machine a 
definite part of the screw should correspond — as in a literal 
translation in wiiich each chapter renders a chapter, each 
sentence a sentence, each word a word. Now, the re- 
lation of the brain to consciousness seems to be entirely 
different. Not only does the hypothesis of an equivalence 
between the psychical state and the cerebral state Imply a 
downright absurdity, as we have tried to prove in a former 
essay,' but the facts, examined witliout prejudice, cer- 
tainly seem to indicate that the relation of the psychical 
to the physical is just that of the machine to the screw. 
To speak of an equivalence between the two is simply 
to curtail, and make almost unintelligible, the Spinozis- 
tic or Leibnizian metaphysic. H is to accept this philo s- 
ophy , such as it is, on the side of Extension, but t^o mutilate 
it on the side of Though t. With Spinoza, with Leibniz, 
we suppose the unifying synthesis of the phenomena of 
matter achieved, and everything in matter explained 
mechanically. But, for the conscious facts, we no longer 
push the synthesis to the end. We stop half-way. We 
suppose consciousness to be coextensive with a certain 
part of nature and not with all of it. We are thus led, 
sometimes to an ' ' QpiphenomenalJsm ' ' that associates 
consciousness with certain particular vibrations and puts 
it here and there in the world in a sporadic state, and some- 
times to a " monism" j hat scatters consciousness into as 
many tiny grains as there are atoms; but, in eithe r case, 
it is to an inco r"p'pt^ SpinnTJam or to m ipcompIetiLJtfi& 

'"Le Pan^gisme psycbo-physiologique" (Revue de mitajAyguju€ «t 
de morait, Nov. 1904, pp. 895-008). Gf. Matiere el mimoire. Pane, 1896, 
diAp. i. 
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nizi auiam that we come bac |i. Between this coDceptioD 
of nature and Cartesianism we find, moreover, intermediate 
historical stages. The medical philosophers of the eight* 
eenth century, with their cramped Cartesianism, have had a 
great part in the genesis of the "epiphenomenalism" and 
"monism" of the present day. 

These doctrines' are thus found to fall short of the Kantian 
criticism. Certainly, t he philosophy of Kant ■'* "*"" 'T- 
bued with the behef in a science single and co mplete, em- 
bracm g tne whole of the real. ~ Indeed, looked at from one 
aspect, it is only a continuation uf the metaphysics of the 
moderns and a transposition of the ancient metaphysics. 
Spinoza and Leibniz had, following Aristotle, hypostatited 
in God the unity of knowledge. The K antian criticiam, 
on one side at least, consists, iu_aakmg, whether thejwhoie 
of this hypothesis is necessary to modem science as it wa s 
to ancient science, or if fart of the^ hypothesis is n ot su f- 
ficien t. T^r the ancients, science appUed to conceptt, 
that IS to say, to kinds of (kings. In compressing all con- 
cepts into one, they therefore necessarily arrived at a 
being, which we may call Thought, but which was rather 
thought-object than thought-subject. When Aristotle 
defined God the voTjustaa i.o^t;«, it is probably on wmjatw/, 
and not on ^oijo.m that he put the emphasis. God wa s 
t he syn thesis of all concepts, the idea of ideas. Bi it 
modem science turns on laws, that is, on relat iooa. Now, 
a relation is"a bond established by a mind between two 
or more terms, A relation is nothing outside of the in- 
tellect that relates. The universe, therefore, can only 
be a system of laws if phenomena have passed befor^and 
through the filter of an intellect. Of course, this intellect 
might be that of a being infinitely superior to man, who 
would found the materiality of things at the same time that 
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he bound them together: such was the hypothesis of Leib- 
niz and of Spinoza. But it is not necessary to go so far, 
and, for the effect we have here to obtain, the human 
intellect is enough: such is precisely the Kantian solution. 
Between the dogmatism of a Spinoza or a Leibniz and the 
criticism of Kant there is just the same distance as between 
"it m^y be maintained that — " and "it suffices that — ." 
Kant stops this dogmatism on the incline that was making 
it shp too far toward the Greek metaphysics; he reduces 
to the strict minimum the hypothesis which is necessary 
in order to suppose the physics of Galileo indefinitely ex- 
tensible. Tr ue, when he speaks of the human intellect, h e 
mpftr^tipj^hfr yniirs nfr "■in"' t**" unity "f nature ^211!^ 
indee djfrom the human und erstanding that .uoifie^_but 
the unifying func tion that otR'rateshere is imper sonal . 
It imparts itself to our individual consciousnesses, but it 
transcends them. It is much less than a substantial God; 
it is, however, a Uttle more than the isolated work of a man 
or even than the collective work of humanity. It does not 
exactly lie within man; rather, man lies within it, as in 
an atmosphere of intellectuality which his consciousness 
breathes. It is, if we will, a formal Go d, something that 
in Kant is not vet divine, but which Jjaida to become bo . 
It became so. indewl. with Fichte, With Kant, however, 
its principal rile was to give to the whok' of oui- science 
a relative and human character, although of a humanity 
already somewhat deified. From this point of view, the 
criticism of Kant consisted chiefly in limiting the dog- 
matism of his predecessors, accepting their conception 
of science and reducing to a minimimi the metaphysic 
it implied. 

But it is otherwise with the Kantian distinction between 
the matter of knowledge and its form. By regarding in- 
telligence as pre-eminently a faculty of establishing re- 
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lations, Kant attributed an extra-intellectual origin to the 
terms between which the relations are established. TTq 
affinned, against his im mediate jrcjlecessors^thal_IiaQW- 
jettge in nut enUrv i yT^oIva ble into tenn s of Jatelligence. 
He brought back into philosophy — while. ..modifyi ng it, 
a nd carry ing it on t^M"thpr plftn fi — that t agen tial element 
of the p hilosophy of Descarte s which had been aba^ joned 
b^_theCartraianSi 

Thereby he prepared the way foi L-ft new philosophy , 
w hich might have established itself in the ejctra-intellef tyal 
ma tter of itn o wledge by a higher effort of intuition . Co- 
inciding with this matter, adopting the same rhythm and 
the same movement, might not consciousness, by two 
efforts of opposite direction, raising itself and lowering 
itself by turns, become able to grasp from within, and no 
longer perceive only from without, the two forma of reality, 
body and mind? W ould not this twofo ld_e ffQrt make ^ q, 
as f ar as that is possible, re-live the absolute? Moreover, 
as, in the course of this operation, we should see intellect 
spring up of itself, cut itself out in the whole of mind, in- 
tellectual knowledge would then appear as it is, limited, 
but not relative. 

Such was the direction that Kantianism might have 
pointed out to a revivified Cartesianism. But in tliis 
direction Kant himself did not go. 

He would not, because, while assigning to knowledge 
an extra-intellectual matter, he believed this matter to 
be either co-extensive with intellect or less extensive than 
intellect. Therefore he could not dream of cutting out 
intellect in it, nor, consequently, of tracing the geoesis 
of the understanding and its categories. The qmU^ 
of the understanding and the understanding itself hAil in \ ^ 
accepted as they are, already made. Between the matter 
presented to our intellect and this intellect itself there was 
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no relationship. The agreement between the two was due 
to the fact that intellect imposed its form on matter. So 
that not only was it necessary to posit the intellectual 
form of knowledge as a kind of absolute and give up the 
quest of its genesis, but the very matter of this knowledge 
seemed too ground down by the intellect for us to be able 
to hope to get it. back in its original purity. It was not 
the " thing-in-iteelf ," it was only the refraction of it through 
our atmosphere. 

If now we inquire why Kant did not believe that the 
matter of our knowledge extends beyond its form, this ia 
what we find. The criticism of our knowledge of nature 
that was instituted by Kant consisted in ascertaining what 
our mind must be and what Nature must be if the claims 
of our science are justified : but of these claims themselves 
Kant has not made the criticism. I mean that he took for 
granted the idea of a science that is one, capable of bind- 
ing with the same force all the parts of what is given, and 
of co-ordinating them into a system presenting on all sides 
an equal solidity. He did not consider, in his Critique 
of Pure Reasfm, that science became less and less objective, 
more and more symbolical, to the extent that it went 
from the physical to the vital, from the vital to the psychical. 
Experience does not move, to his view, in two different 
and perhaps oppasite ways, the one conformable to the 
direction of the intellect, the other contrary to it. There 
is, for him, only mie experience, and the intellect covers 
its whole ground. This is what Kant expresses by saying 
that all our intuitions are sensuous, or, in other words, 
infra-intellectual. And this would have to be admitted, 
indeed, if our science presented in all its parts an equal 
objectivity. But suppose, on the contrai-y, that science 
is less and less objective, more and more symbolical, aa it 
goes from the physical to the psychical, passing through 
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the vital: then, as it is indeed necessary to perceive a 
thing somehow in order to symbolize it, there would be an 
intuition of the jsychical, and more generally of the vital, 
which the intellect would transpose and translate, no 
doubt, but which would none the loss transcend the in- 
tellect. There would be, in other words, a supra-intel- 
lectual intuition. If this intuition exist, a taking possession 
of the spirit by itself is possible, and no longer only a know- 
ledge that is external and phenomenal. What is more, 
if we have an intuition of this kind (I mean an ultra-in- 
teiiectual intuition) then sensuous intuition is likely to 
be in continuity with it through certain intermediaries, 
as the infra-red is continuous with the ultra-violet. Sen- 
suous intuition itself, therefore, is promoted. It will 
no longer attain only the phantom of an unattainable 
thing-in-itsclf. It is (provided we bring to it cert^n 
indispensable corrections) into the absolute itself that it 
will introduce us. So long as it was regarded as the only 
material of our science, it reflected back on all science 
something of the relativity which strikes a scienlific know- 
ledge of spirit; and thus the fjerception of bodies, which is 
the beginning of the science of bodies, seemed itself to 
be relative. Relative, therefore, seemed to be sensuous 
intuition. But this is not the ease if distinctions are made 
between the different sciences, and if the scientific knowledge 
of the spiritual (and also, consequently, of the vital) be 
regarded as the more or less artificial extension of a cert&in 
manner of knowing which, applied to bodies, is not at all 
symbolical. Let us go further: if there are thus two in- 
tuitions of different order (the second being obtained by a 
reversal of the direction of the first), and if it is toward the 
second that the intellect natui'ally inclines, there is no 
essentia! difference between the intellect and this intuition 
iteelf. The barriers between the matter of sensible know- 
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ledge and its form are lowered, as also between the "pure 
forms" of sensibility and the categories of the understand- 
ing. The matter and form of intellectual knowledge 
(restricted to its own object) are seen to be engendering 
each other by a reciprocal adaptation, intellect modeling 
itself on corporeity, and corporeity on intellect. 

But this duality of intuition Kant neither would nor 
could admit. It would have been necessary, in order to ad- 
mit it, to regard duration as the very stuff of reality, and 
consequently to distinguish between the substantial du- 
ration of things and time spread out in space. It would 
have been necessary to regard space itself, and the geometry 
which is immanent in space, as an ideal limit in the direction 
of which material things develop, but which they do not 
actually attain. Nothing could be more contrary to the 
letter, and perhaps aleo to the spirit, of the Critique of 
Pure Reason. No doubt, knowledge is presented to us in 
it as an ever-open roll, experience as a push of facts that 
is for ever going on. But, according to Kant, these facts 
are spread out on one plane as faj5t as they arise; they are 
external to each other and external to the mind. Of a 
knowledge from within, that could grasp them in their 
springing forth instead of taking them already sprung, 
that would dig beneath space and spatialized time, there 
is never any question. Yet it is indeed beneath this plane 
that our consciousness places us; there flows true duration. 

In this respect, also, Kant is very near his predecessors. 
Between the non-temporal, and the time that is spread 
out in distinct moments, he admits no mean. And as 
there is indeed no intuition that carries us into the non- 
temporal, all intuition Ls thus found to be sensuous, by 
definition. But between physical existence, which is 
spread out in space, and non-temporal existence, which 
cau only be a couceptual and logical existence like that 
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of which metaphysical dogmatism speaks, is there not 
room for consciousness and for life? There is, unquestion- 
ably. We perceive it when we place ourselves in duration 
in order to go from that duration to moments, instead of 
starting from moments in order to bind them ag^ and 
to construct duration. 

Yet it was to a non-temporal intuition that the immediate 
successors of Kant turned, in order to escape from the 
Kantian relativism. Certainly, the ideas of becoming, 
of progress, of evolution, seem to occupy a large place in 
their philosophy. But does duration really play a part 
in it? Real duration is that in which each form flows out 
of previous forms, while adding to them something new, 
and is explained by them as much as it explains them; 
but to deduce this form directly from one complete Being 
which it is supposed to manifest, is to return to Spinozism. 
It is, like Leibniz and Spinoza, to deny to duration all 
efficient action. The post- Kantian philoeophy, severe 
as it may have been on the mechanistic theories, accepts 
from mechanism the idea of a science that is one and the 
same for all kinds of reality. And it is nearer to mechanism 
than it imagines; for though, in the consideration of matter, 
of life and of thought, it replaces the successive degrees 
of complexity, that mechanism supposed by degrees of the 
realization of an Idea or by degrees of the objectitication 
of a Will, it still speaks of degrees, and these degrees are 
those of a scale which Being traverses in a single direction. 
In short, it makes out the same articulations in nature that 
mechanism does. Of mechanism it retains the whole 
design; it merely gives it a different coloring. But it 
is the design itself, or at least one half of the design, that 
needs to be re-made. 

If we are to do that, we must give up the method ol 
construclion, which was that of Kant's succeseore. We 
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must appeal to experience — an experience purified, or, 
in other words, releaatd, where necessary, from the molds 
that our intellect has formed in the degree and proportion 
of the progress of our action on things. An experience 
of this kind is not a non-temporal experience. It only 
seela, beyond the spatialized time in which we believe 
we see continual rearrangements between the parts, that 
concrete duration in which a radical recasting of the whole 
is always going on. It follows the real in all its sinuosities. 
It docs not lead us, like the method of construction, to 
higher and higher generalities— piled-up storiee of a mag- 
nificent building. But then it leaves no play between the 
explanations it suggests and the objects it has to explain. 
It is the detail of the real, and no longer only the whole 
in a lump, that it claims to iUumine. 

That the thought of the nineteenth century called for a 
philosophy of this kind, rescued from the arbitrary, capable 
of coming down to the detail of particular facts, is un- 
questionable. Unquestionably, also, it felt that this 
philosophy ought to establish itself in what we call con- 
crete duration. The advent of the moral sciences, the 
progress of psychology, the growing importance of embry- 
ology among the biological sciences — all this was bound 
to suggest the idea of a reality which endures inwardly, 
which is duration itself. So, when a philosopher arose who 
announced a doctrine of evolution, in which the prioress 
of matter toward perceptibihty would be traced together 
with the advance of the mind toward rationality, in which 
the complication of correspondences between the external 
and the internal would be followed step by step, in which 
change would become the very substance of things — to 
him all eyes were turned. The powerful attraction that 
mcerian evolutionism has exercised on contemporary 
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thought is due to that very cause. However far Spencer 
may aeem to be from Kant, however ignorant, indeed, he 
may have been of Kantianism, he felt, nevertheless, at 
his first contact with the biological sciences, the direction 
in which philosophy could continue to advance without 
laying itself open to the Kantian criticism. 

But he had no sooner started to follow the path than he 
turned off short. He had promised to retrace a genesis, 
and, lo! he was doing something entirely different. His 
doctrine bore indeed the name of evolutionism ; it claimed 
to remount and redescend the course of the universal 
becoming; but. in fact, it dealt neither with becoming 
nor with evolution. 

We need not enter here into a profound examination of 
this philosophy. Let us saymerelythat/Acusufl/rfewceq^/Ae 
Spencerian method consists in reconstructinij eivlulion tvitii 
fragments of Die evolved. If I paste a picture on a card and 
then cut up the card into bit-j, I can reproduce the picture 
by rightly grouping again the small pieces. And a child 
who working thus with the pieces of a puzzle-picture, and 
putting together unformed fragments of the picture finally 
obtains a pretty colored design, no doubt imagines that he 
has prodnced design and color. Yet the act of drawing 
and painting has nothing to do with that of putting to- 
gether the fragments of a picture already drawn and al- 
ready painted. So, by combining together the most simple 
results of evolution, you may imitate well or ill the meet 
complex effects; but of neither the simple nor the complex 
will you have retraced the genesis, and the addition of 
evolved lo evolved will bear no resemblance whatever to 
the movement of evolution. 

Such, however, is Spencer's illusion. He takes reality 
in its present form; he breaks it to pieces, he scatters 
it in fragment.« which he throws to the winds; then he 
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"integrates" these fragments and 'dissipates their move- 
ment." Having imitated the ^VhoIe by a work of mosaic, 
he imagines he has retraced tlie design of it, and made the 
genesis. 

Is it matter that is in question? The diffused elemente 
which he integrates into visible and tangible Itodies have 
all the air of being the very particles of the simple bodies, 
which he first supposes disseminated throughout space. 
They are, at any rate, "material points," and consequently 
unvarying jwints, veritable little solids: as if solidity, 
being what is nearest and handiest to us, could be found 
at the very origin of materiality! The more physics pro- 
gresses, the more it shows the impossibility of representing 
the properties of ether or of electricity — the probable base 
of all bodies — on the model of the properties of the matter 
which we perceive. But philosophy goes back further 
even than the ether, a mere schematic figure of the re- 
lations between phenomena apprehended by our senses. 
It know.s indeed that what is visible and tangible in things 
represents our possible action on them. It is not by divid- 
ing the evolved that we shall reach the principle of that 
which evolves. It is not by recomposing the evolved 
with itAelf that we shall reproduce the evolution of which 
it is the term. 

Is it the question of mind? By compounding the 
reflex with the reflex, 8|fGncer thinks he generates instinct 
and rational volition one after the other. He faib to see 
that the -fpecializcd reflex, being a terminal point of evo- 
lution just as much as perfect will, cannot be supposed 
at the start. That the first of the two terms should have 
reached its final form before the other is probable enough ; 
but both the one and the other are deposils of the evolution 
movement, and the evolution movement itself can no more 
be cxprcfised as a function solrlr of the first than solely 



366 



CREATIVE EVOLUTION 



of the second. We must begin by mixing the reflex and 
the voluntary. We must then go in quest of the fluid 
reality which has been precipitated in this twofold fonn, 
and which probably shares in both without being either. 
At the lowest degree of the animal scale, in living beings 
that are but an undifferentiated protoplasmic mass, the 
reaction to stimulus does not yet call into play one definite 
mechanism, as in the reflex ; it has not yet choice among 
several definite mechanisms, as in the voluntary act; it is, 
then, neither voluntary nor reflex, though it heralds both. 
We experience in ourselves something of this true ori^nal 
activity when we perform semi-voluntary and semi-auto- 
matic movements to escape a pressing danger. And yet 
this is but a very imperfect imitation of the primitive char- 
acter, for we are concerned here with a mbrture of two 
activities already formed, already locaUzed in a brain 
and in a spinal cord, whereas the original activity was a 
simple thing, which became diversified through the very 
construction of mechanisms like those of the spina) cord 
and brain. But to all this Spencer shuts his eyes, because 
it is of the essence of his method to recompose the con- 
solidated with the consolidated, instead of going back 
to the gradual process of consohdation, which is evolution 
itself. 

Is it, finally, the question of the correspondence between 
mind and matter? Spencer is right in defining the id- 
tcllect by this correspondence. He is right in regarding 
it as the end of an evolution. But when he comes to re- 
trace this evolution, again he integrates the evolved with 
the evolved— failing to see that he is thus takmg useless 
trouble, and that in positing the slightest fragment of 
the actually evolved he posits the whole — bo that it ia 
vain for him, then, to pretend to make the genesis of it. 

For, according to him, the phenomena that succeed 
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each other in nature project into the human mind imagea 
which represent them. To the relations between phenom- 
ena, therefore, correspond symmetrically relations between 
the ideas. And the most general laws of nature, in which 
the relations between phenomena are condensed, are thus 
found to have engendered the directing principles of thought, 
into which the relations between ideas have been integrated 
Nature, therefore, is reflected in mind. The intimatt 
structure of our thought corresponds, piece by piece, to 
the very skeleton of things— I admit it willingly; but, in 
order that the human mind may be able to represent re- 
lations between phenomena, there must first be phenomena, 
that is to say, distinct facts, cut out in the continuity of 
becoming. And once we posit this particular mode of 
cutting up such as we perceive it to-day, we posit also the 
intellect such as it is to-day, for it is by relation to it, and 
to it alone, that reality is cut up in this manner. Is it 
probable that mammals and insects notice the same aspects 
of nature, trace in it the same divisions, articulate the whole 
in the same way? And yet the insect, so far a^ intelligent, 
has already something of our intellect. Each being cuta 
up the material world according to the lines that its action 
must follow: it is these lines of possible adion that, by 
intercrossing, mark out the net of experience of which 
each mesh is a fact. No doubt, a town is composed ex- 
clusively of houses, and the streets of the town are only the 
intervab between the houses : so, we may say that nature 
contains only facts, and that, the facts once posited, the 
relations are umply the lines running between the facts. 
But, in a town, it is the gradual portioning of the ground 
into lots that has determined at once the place of the houses, 
their general shape, and the direction of the streets: to 
this portioning we must go back if we wish to understand 
the particular mode of subdivision that causes each house 
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to be where it is, each street to run ae it tloee. Now, the 
cardinal error of Spencer is to take experience alrettdy 
allotted as given, whereas the true problem ia to know 
how the allotment was worked. I agree that the laws of 
thought are only the integration of relations between 
facts. But, when I posit the facts with the shape they 
have for me to-day, I suppose my faculties of perception 
and intellection such as they are in me to-day; for it is 
they that portion the real into lots, they that cut the facts 
out in the whole of reality. Therefore, instead of saying 
that the relations between facts have generated the laws 
of thought, I can as well claim that it is the form of thought 
that has detennined the shape of the facts perceived, and 
consequently their relations among themselves: the two 
ways of expressing oneself are equivalent; they say at 
bottom the same thing. With the second, it is true, we 
give up speaking of evolution. But, with the first, we 
only speak of it, we do not think of it any the more. For 
a true evolutionism would propose to discover by what 
modus Vivendi, gradually obtained, the intellect has adopted 
its plan of structure, and matter its mode of subdi\ision. 
This structure and this subdivision work into each other; 
they are mutually complementary; they mast have pro- 
gressed one with the other. And, whether we posit the 
present structure of mind or the present subdivision of 
matter, in either case we remain in the evolved: we are 
told nothing of what evolves, nothing of evolution. 

And yet it ia this evolution that we must discover. Al- 
ready, in the field of physics itself, the scientists who are 
pushing the study of their science furthest incline to believe 
that we cannot reason about the parts as we reason about 
the whole; that the same principles are not applicable 
to the origin and to the end of a progress; that neither 
creation nor annihilation, for instance, is inadmissible 
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when we are concerned with the constituent corpuscles 
of the atom. Thereby they tend to place themselves 
in the concrete duration, in which alone there is true 
generation and not only a composition of parts. It it* 
true that the creation and annihilation of which they speak 
concern the movement or the energy, and not the imponder- 
able medium through which the energy and the movement 
are supposed to circulate. But what can remun of matter 
when you take away everything that determines it, that 
is to say, just energy and movement themselves? The 
philoaopher must go further than the scientist. Making 
a clean sweep of everything that is only an imaginative 
symbol, he will see the material world melt back into a 
simple flux, a continuity of flowing, a becoming. And he 
will thus be prepared to discover real duration there where 
it is still more useful to find it, in the realm of life and of 
consciousness. For, so far as inert matter is concerned, 
we may neglect the flowing without committing a serious 
error: matter, we have said, is weighted with geometry; 
and matter, the reality which descends, endures only by 
its connection with that which ascends. But life and con- 
sciousness are this very ascension. When once we have 
grasped them in their essence by adopting their movement, 
we understand how the rest of reality is derived from them. 
Evolution appears and, within this evolution, the pro- 
gressive determination of materiality and intellectuality 
by tho gradual consolidation of the one and of the other. 
But, then, it is within the evolutionary movement that 
we place ourselves, in order to follow it to its present re- 
sults, instead of recomposing these results artificially with 
fragments of themselves. Such seems to us to be the true 
function of philosophy. So understood, philosophy is 
not only the turning of the mind homeward, the coincidence 
r human consciousness with the living principle whence 
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it emanates, a contact with the creative effort: it is the 
study of becoming in general, it is true evolutionism and 
consequently the true continuation of science — provided 
that we und.>rstand by this word a set of truths either 
experienced or demonstrated, and not a certain new 
scholasticism that has grown up during the latter half 
of the nineteenth century around the physics of Galileo, 
as the old scholasticism grew up around Aristotle. 
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Imitation of. by the tBUIled. 

se-SO, 346 
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of perception. 204. 318, 159- 

80 
and science. 194, 19«. lit, 199. 
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on matter and life. 7, 8 
Recollecllon, dependence ot. on 
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130 
In the dream. 102. 207-9 
and perception, ISO. Ill 
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present In the stale of relax- 
ation. 101 
Recomposlns. decompoainc and, 
the characteristic power* of 
Intellect. 157. 2S1 
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of knowledge. lEZ. ISl, 230 
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Relaxation In the dream atate, 
SOI, 20S-10 
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IE9-S0. 303- 
Soe-7. 308, 313. 318. 344-1 
or the Nought. ST3-Sa, 2SI-4, 
S»-3I7. 327 
Reprsaented or IntemallMd ac- 
tion dlillnRulshed from 
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f, i«e 
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Reproduction and Individuation. 
13, 14 

Ittsemblance, See Similarity 
Jteaervolr. organism a, of energy. 
115, lis. Ui-t. Zti. 248. IM 
Rest and motion In Zeno. 801-11 

Retrogreaalon 1 



Retrospection the function ot In- 
let lee t. 47-8. 227 
Reversed psychology: Intuitional 

Rhixocephala and animal mobil- 
ity. Ill 
Rhumbler. 34 nols 
Rhythm of duration. 11-2. ItT-S. 
300-1. 146-T 
Intelligence adopts the, of ac- 
tion. 305-8 
of perception. 399-300. 301 
and Quality. 301 
scanning the. ot the universe 
the function ot science. 340-7 
ot aclence must coincide with 

that of action. 320 
of the untvem untranslatable 
Into sctentlflc formulae, 237 
Rings of arthropods, 132-3 
Ripening, creatlv* evolution aa, 

47-8, S40-1 
Romanes, 13 S 
Rouie. S7 nola 
Roy (Le). Ed., ns aote 
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Salensky. 75 note 
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200. S33, 770 

Samler and Heymons, 72 note 

Saporla (De), 112 note 

Savafta's senBC ot dlstanoe and 
direction. 212 

Skeptic Ism or dogmatism the 
dilemma of any syatematlo 
metaphysics. IBS-fl, 117. 230-1 

Schlima In the primitive Impul- 
sion of life. 2E4-B. 357. «■• 
Divergent lines ot evolution 

8cholasliclam, 370 

Science and action, 13, 18G. 118. 
3S8-» 
ancient, and modem, 129-31, 

342-5, 351 
•■ironomy. ancient and modarn. 

334-5. SU 
cBiienlan geometry and ancleu 
geometry. 333-4 
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cinemalogrsphlcal character ot 
modern, »Z>. 330, S36-T. 340- 
1, 342, 3*b-a 

conventional it y of a certain as- 
pect or, 206-7 

•nd •Deduction, SlS-3 

and discontinuity. Itl-i 

function or, 92, 1S7-B. 171-4. 
176-7. 19S-4. 195-8, 19g-B, 32S- 
B. StS-T 

OalUeo'H InHuence on modern, 
333-4. 335 

and Instinct, 1B9, ITO. ITS-1. 
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and matter, 1S1-E. 20S-7. £08 
modern. Bee Modem science 
obiect or, lee-e. aio. zii, 251. 

B70-I. !7S. J9S-9. 306-7, 3!8-», 

133-3. 335-G. 347-8 
and perceiitlon, 168 
and philosophy. lTS-6, 196-7, 

:aB-9, 344. 37D 
phyBlcal. Sae Pki/eici 
And real It;, See Reality and 

and time. S-I3. 20. 33E-E 
unity of. 19S-6. I9T. B28-B. !30, 
321-i. 1Z3, SI4-S. 347-6. 34B. 
354. 35E-8, 369-60, 36Z-3 
Bclentlflc eoticepts, 638-40 

explanation and plillosophlual 
ezplnnaClon. 166 
337 
, 161. 811 
IcnowledRe. 193-4. 196-7, 19>. 
199. 207. 208, 21S 
ScIeroHiB and aging. 19 
ScoIIa. paratytlng Instinct In, 172 
Scope or action Indoflnltoly ex- 
tended by Intelligent Instru- 
ments. 141 
of Qallleo'H physics. 357, S70 
Scott, 63 note 
Sea-urchin and Individuality. 13 



Secondary Insllncta. 139. 168 
Sectioning of becoming In the 

philosophy or Ideas. 317-S 
Of matter by perception. 206-7. 

249. 251 
Sedgwick. 260 note 
BeelnK and wlUlns, coincidence 

ot, In Inlulllon. 237 
Selection, natural. 64. it-1. 5B- 

•0. 61-1. 61, 14. 66. B5-6, 169, 
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16-23. 2B-I, 42-3 
Sensation and space. 202 
Sense -perceptloiL & 

Sensible dux, 31S-T. 318, 311, 3SE. 

3!7. 343. 345 
Intuition and ultra-lntell«ctnal, 

360-1 
object, apocee of. 342-3. 3*4-6. 

348 
reality. 314. 217. 119. S3I. SSS, 

Sensibility, forms of. 361 
Sensitive plant. In Illuslraclon ol 

nobility In plants. 109 
Sensorl-motor ayitem. Sea Nnr- 

SensuouB manifold, 206. 221. t». 

Sentiment, poetic, la lUustrailoa 
of Individuation, 268. IS! 

Bprkovsltl. 269 nolo 

Serpula, In Illustration of Ideoll- 
cal evolution In divergent 
llnM. 94 

Sexual cells. 14. 2E. IT. TS-tl 

Sexuality parallel In plants anil 
animals. 58-60. 119-31 

R<>a1er. N. S., 133 note. IM not* 

Sheath, calcareous. In lUuMrallon 
of animal tendency to mo- 
bility, 130-1 

SlRns, function of, lEL U». tM 
the InBtrument of scienoa, tM- 



Slgwart, 257 note 

Silurian epoch, failure of CMtatn 

Similarity among tndtvlduata of 
same species the type at g«a- 
erallty. 224-6. 221-9, UO-l 

causality. 44, 



Simultaneity, to measure time la 
merely to count ■ImuIlaiMl- 
tles, 9. 336, MT. 341 

Slnuousncss ot evolutloo. Tl. Vt. 

SIlarlB, unconscious knowlcdte 
Of. 146. 147 

Situation and masnttode, prob- 
lems of, 2tl 

Sketching movements, funcllan 
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ntlon, tot. 3(W. 111. lit. Ml. 
See View of reallly. Cinema- 
tograph leal characLar. etc 
form deflned aa a. or tranaltlon. 
JUl-3. IIT. SIS, 121-1, lis 
social InaUnct, IDl. ItO. 168. 171-2 
lire. IIB. 140, Its. 2BE 
and pedasoKlcal ctiaracter or 
negntlon, 287-97 
Socletlfls. 101. 131-2, ItB, 171-Z. 
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ISO. 

Solar encTgy utored by plant*, re- 
leased by animals. Z4E. 2^1 
■rstema. 2(1-4. 24C noK, 2G«. 



Spall ■Illy ICoHlfnued) 
and Keometrlcal space. 201. 111. 

211. Hi 
aad matheroallcsl order. IDS, 

Special InatlncLe and environ- 
ment. 138. 168. ISa-S, 114 
and recollecUons, 187. ItS. ISO 
as varlatloDfl on a Itaeme. 161, 



evolution of, 24T, 2&G, 268 
and eilemal ftnallty, IIS-S. 110- 
1, HZ. 268 



Solid. 
Intellect 



a eolld nucleus, 1 



and the object of the Intel- 
lect. 16J. tB4, Ifll. 162. ZEI 

Solid aril V between brain and 
consclousneia. 180, SOS 
or the parts or matter, tOl. 20T- 
g. Zll. 271 

SolIdlflcBtInn operated by the un- 
derstanding. 2t9 

atiifin In Aristotle, 380 

SomnembullHrn and conscious- 
ness. 144, Its, Its 

Soul and body. S50 

creitlon'of. 170 
Btmcn and action. 103 

kin ancient philosophy. 318. 118 
•nd concepts. lOO-l. 16i. 1T4-E. 
178 -T. 138-9. 2ET-9 
nometrlcal. VtS 
fiomoKenelty of. 1S6. HZ 
and Indurllon, 21 IS 
In Kant's phllOBophy. SOG, 208. 

»0T. 244 
In Lelhnli's philosophy. SSI 
and matter, 180. lOS-lS. E4<, 

»T, S64. 361-3. 368 
and time In Kant'a philosophy. 

106-6 
nnlty and multiplicity determi- 
nations or, KT-9 
Bee Eix tension 
Spatlallty atmosphere or, bath- 
Ins IntelUsence, lOt 
deffradatloD of the extra- spa- 
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2DT. 114. 



human, as goal 
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human, styled hon 


o /ober. 131 


and insilnot, 110 


167. ITO-l. 



and 1 



, 187 



■tmllarlty within, 321-6. Z2S-S, 

210-1 
Speculation, dead -locks In, ill, 

1&5, 166, 111. 811-4 
object of philosophy. 44. 161. 

106. 198. 230, 2ZG-6. 217. ttl, 

270-1. 273. 3S7-8. 108-7. 117. 

MT-B 
Spencer. Herbert, il, xlv, T8-9, 

1G3. 18S. ISR, 190, 364, 3IE 
Spencer's evolutionism, corres- 

pondeni^e between mind and 

matter In. 383 



Imprint or relations and laws 

upon conaclouaneHa In. 188 
matter In. 886. 167 
mind In. 166, 867 
Spheres, concentric. I 

philosophy. 328 
Sphex, paralyilnK Instinct 



Spiders I 



1 paralysing hymenop- 



Eplnal cord, 110 

SplnoiB. the adequate and Um 
Inadequate. 3a 3 



God. 361. 357 
In tuition ism. 347 
mecbanisro, 3 48. 161. S6t, 3tt 
time. 381 
Spirit. IGl, 189. 3T0 
Spirituality and materiality, llt- 
9. 101-3. 316.T, 20B-S. IIO-I. 
Ill-l, IIT, 118. tit. IIM. 
33T. I3S. 146, 347-8. 349. Itl. 



IB*. 2Se, 2ET. 2S9. !«1. ZfiT. 
!10-1. 272, ITS. 3« 
Spontaneity of llFe. 86. 23T, Bee 



Supennan. ICT 

SuprBCOniflouaHoU. ttl 
SurvlvRl of tho flt, 168. Sw Nat- 
ural aelectlOD 

and mechB.nlain. 40 Swim. I«arnlnK ">, aa Instlnctlvfl 

in ve^tables. lOt leamlns. IBS, 19i 

and the willed order. SSI Symbol, the coacept la a. 1(1. 

Sport (blol.), SS 209. a«-2 

Starch, In tho function ot vege- of reality, xl, SO-1. Tl. S8->, )!, 

table kingdom, 114 19S-6, 210, 140, 342, tCO-I. 

States of becomlnB. 1, 13, 163. 3G9-70 

S4T-S. 299, 300. SOT SrmbDlIc knowtedse of life. 1»S, 

Static character of tho Intellect, 842, S«0 

IBS-E. 1G3. !T4. 2)3 Symbolism. ITS. ISO, 380 

views of becomlns, 2T3 Sympathetic Or Intuitive know- 

Steheany. 124 note 1e<lge. 209, 210, 342 

Steam-engine aJitl bronxe, paral- Sympathy, Inetlnct Ib. IS«. m, 

lei aa epoch -marking. 133-9 1T2-S. 342-3. Bea Dlvlnatloii. 

Btentor and Individuality. 260 Feeling. Inspiration 

Stoics. SIG SystemBtlc cnetaphyslci. dlleminft 

Storing of iolar energy by plants. of. 19B. 196, 2S0-1 

246, 2SS-6 contrasted with IntUlUonal. 

Strain of bow and Indivisibility I9I-3. 198-4, 238, 269, 270. ITT. 

of motion. 308 346-B 

Stream, duration as a. 39, 338 postulate of. ISO. 196 

Structure and function. See Systematliatlon of physics, Lleb- 

Functlon and atrucluro nil's philosophy. 34T 

Identical, in aiv«rBent lines of sygtetna, iBOtated, 9-18. ItH, HI. 

evolution. 66. 60, 61-3, 63, 69. 2)^, 241. 343. 343. 34T-9 
T3-4, 76, 76-7. 83, SO. 81. 118-9 

Subject and attribute. 147-8 Tangent and curve, analogy with 

Subatance. albuminoid. 130-1 deduction and the moral 

continuity of living. 102 sphere, 214 

organic. 121. 131. 140, 142. 149. analogy with phyalco-chemlatry 

1S2-3, 195-T note. 2EB. 28T and life. 31 

in Spinoza's philosophy. 360 Torakevltch. 124 nots 

ternary subBtanoeK, 121 Teleology. See FlnaJiam 

Substantlvea. adjectives, verbs. Tendency, antagonistic lendmclsa 

correspond to the three clas- ( „, ,j ,^ ,„j ,„ ^^ 

■es of representation. 302-4 „g ""■ 

Substitution '"""""i, """_■?• antagonistic tendeocl*. In da- 

283-4 3S0.90. 291. 294, 398 ' \!l'^"'^''^ "' ''^"'"" *^"^ 

Success Of Physics. 218. 319-20 complementary t«.d#nct- <rf 

and superiority. 133. 2"S „fg (,_ ^os. 13B, 154. ISB. Ml 

Succession In time, 10, 33!l. 340, ,„ aissoclallon, 260 

341, 346. Cf, JuxlapOTltron aiyergent tendencies of Ufa. B*. 

Successors of Kant, 383. 364 g, gj i^l. lOT-S. 109-10. Ill 

Sudden mutations. SB, flS-S. 64-6. llS-g. 13*. 18B. 160, tn. Ut, 
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Sun, 116, 241, 323 

Superaddltion of "Tlslence upon 
nothingness. 376 
of order upon disorder, !S6, 
276 

Buperlmposttlon. ff^e Mensuro- 
ment of qualllles. In Induc- 
tion, 116 

Superiority, avolutlonary. lW-5. 
Ill, 1T4-E 
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